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PREFACE. 



In the Preface to the Prodromos Florae Peninsulae Indice Orien talis, will be found a brief 
historical sketch of the rise^ progress and present state of Indian Botany. From that sketch 
it will be perceived that until the publication of that volume, every work since the time of 
Linnaeus, with the exception of DeCandolle's St/stema Vegetabilium and Prodromus Systematise 
treating of Indian plants^ was arranged according to the Linnaean sexual or artificial system. It 
has naturally followed that nearly all those who had devoted their leisure to the investigation of 
Indian plants have adopted that system, and find the study of them according to their natural 
affinities often exceedingly difficult if not actually irksome, even though the' advantages of 
the latter over the former method so greatly preponderate as scarcely to admit of any com- 
parison being instituted between the two. Instigated, therefore, partly by a long cherished wish 
to promote the extension of Botanical pursuits by diffusing a knowledge of species, partly by 
the desire of lessening to others the difficulties which beset my own path when passing from 
the one method of study to the other; but principally in the hope of being able to show that 
for the attainment of a correct and comprehensive knowledge of the properties and uses of 
plants, whether as food, medicine, or in the arts, a much more direct and certain method is, 
through an enlarged and philosophical acquaintance with their natural affinities than by the 
most laborious, but empirical, search for individual properties when entered upon without any such 
guide as the knowledge of affinities supplies to our researches. To elucidate these affinities 
and at the same time to furnish the Indian Botanist with the means of identifying species this 
work and its Companion, the ** Figures of Indian Plants" were undertaken, and even at their 
present early stage the author has reason to believe with much advantage towards the accom- 
plishment of this design. 

According to the natural arrangement, all plants, whether of a province, a kingdom, or of the 
whole world, agreeing in certain ascertained peculiarities of structure, taken not from one set of 
organs only, but from every part of the plant commencing with the root and ascending to the 
perfect seed, are grouped together as one order or family under a name derived either from a 
prominent genus of the group or from some striking peculiarity of the order (Ranunculaceae 
from Ranunculus : Cruci/erae from their cruciate flowers : Leguminosae from the leguminous 
fruit, &c.). Such groups if correctly associated according to their affinities, that is organic 
structure and physiological peculiarities, would, it was presumed, be found to participate in the 
kind and qualities of secreted products which result from the operations of organic life. 

In this anticipation the philosophical investigator of nature has not been disappointed, for, 
80 constantly does the fact agree with the theory that it is now known^ except in rare instances. 
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ii PllEFACE. 

plants referable to diflferent families will not graft on each other, apparently, because the juices 
elaborated in diflFerent families of plants, though growing side by side, in the same soil, are so 
different in their qualities that those of the one are unfit to nourish a branch taken from the 
other : while on the other hand two plants of the same natural family, however much the soils 
in which they respectively grow may differ, can generally, be readily grafted on each other. From 
the same cause, the action, namely, of organization on secretion, we find in a great many in- 
stances identical properties common to whole families of plants. Acrimony predominates 
throughout the Ranunculaceae and Cruciferae: narcotism is the characteristic of Papavera^ 
ceae and Solanaceae: Apocyneae are generally poisonous and some of the species most viru- 
lently so : astringency is common to nearly all the arboreous Mimoseae as well as to many of the 
Caesalpineae, it equally predominates in Terminaliae, and the whole of the genus Quercus is 
pre-eminently marked by that property. The Cucurbitaceae, Convolvulaceae and Euphor* 
biaceae are equally distinguished by properties the very reverse, the action of many species of 
each of these orders being violently drastic. The fruit of Rosaceae and seed of Leguminosae 
on the contrary, are so universally wholesome that it may be laid down as a general rule almost 
without exceptions, that they may be safely partaken of whenever they .are met with. 

These few examples will suffice to show how vastly the study of properties is facilitated by 
an acquaintance with natural affinities, and will, I trust, at the same time serve to remove an 
objection which I have more than once hard urged against this work, that it did not sufficiently 
treat of Medical Botany. This objection could only be raised by those who did not sufficiently 
consider that its object was to establish principles on a scientific basis, as being the true way to 
attain the object sought for. There is no royal road to science, and until the medical man 
studies the principles of Botany as a science, he need never expect through an inspection of 
plates or specimens of medical plants to become a medical Botanist. But with only an elementary 
knowledge of Botany, such for example as a perfect knowledge of the structure of the flower and 
fruit, an acquisition not generally of very difficult attainment, the case is widely altered, since any 
one who had advanced so far in the knowledge of the elements of the science may easily make 
himself master of the characters of a few species of an order, and then he can generally trace its 
relations with nearly allied orders or even recognize some of them from family likeness alone. 
Having ascertained the order of the plant under examination the subsequent steps leading to the 
attainment of a comprehensive knowledge of its name, history and properties, are comparatively 
easy; andnotof it only but of the whole order. It is true, that to acquire a thorough acquaintance 
with an order, frequently requires the student to examine and carefully compare several, but every 
plant 80 examined facilitates subsequent researches and lessens the difficulty of the next step, 
that namely of making out the genus. But even without going so far, having once determined 
the order of a plant, we are in possession of a fund of information, since, but little further trouble 
is required to make ourselves acquainted with all that is yet recorded respecting that order, and to 
ascertain whether any applications we have learned are still unknown to science. The natural 
method in short gives both precision and extension to any enquiries we may undertake respect- 
ing plants, whether considered with reference to organic structure and its modifications, the pro- 
ducts of organic life in connection with structure, or the applications of these products to th« 
comforts and conveniences of life ; and thereby to the advancement of civilization among men. 
The difficulties to be surmounted at the outset of the study are no doubt often great, those namely, 



Digitized by 



Google 



wmm 



PREFACE. iii 

of detei-mining the order of a plant when it departs from the normal structure of the order to 
which it belongs ; but even then, a futile search is not unattended with advantage, as the ex- 
amination puts us in possession of much useful information which will materially assist our future 
research should we be necessitated to turn to the artificial system to find its name. 

Should we on the contrary commence our examination with the artificial sexual system the 
first step, that of determining the class and order of a plant is the easiest, but that done, it ofteu 
happens that nothing is learned, for, should the specimen under examination have a stamen or 
style more or less than the regular number, and nothing is more common among tropical plants, 
we look in vain in the class or order where according to our specimen it should be found, and 
when found, still that system conveys no collateral information regarding the relations of the 
plant or of the nature of the properties with which it may be endowed. 

In drawing these comparisons it is not my wish unduly to exalt the one at the expense 
of the other, for in truth they are so very different that it is impossible to compare them, 
they both have their advantages and disadvantages, and in the present state of the science 
are both necessary, I certainly think however the preponderance of good is greatly in favour 
of the natural method. In thus giving the preference to that system which enables the student, 
who has made considerable progress in its study, to look over a large collection of plants, not 
one of which he had ever seen before, and readily refer probably as many as 19 out of every 
20 to its proper natural order, from family likeneas alone, I am far from as yet wishing to see 
the other altogether exploded, since by it we are often enabled quickly to determine abnormal 
plants that we could not so easily have done by the other ; and in such cases, I still occasionally 
find the advantage of having formerly become familiar with the Linnaean system. Though to 
this extent I approve of it, I could not recommend it for general use, as its natural tendency 
is to contract our ideas by concentrating our attention too exclusively on one set of organs 
and confining our enquiries to the investigation of the names of species only, in place of, as is 
the case with the other, expanding them with the growth of our knowledge by extending our 
researches, from the examination of species to the investigation of masses in all their bearings. 

While for these cogent reasons, we are in the present advanced state of the science gradu- 
ally permitting that once celebrated system to drop into oblivion, we must not forget how much 
Botany is indebted to it for its present advancement. I'he extent of these obligations can only be 
justly appreciated by comparing the Botanical works of its great author with those of his immedi- 
ate predecessors, not one of the plants described by whom can now be made out from their descrip- 
tions unaided by some collateral circumstance or by plates and too often, even with these aids, 
they are still unknown. Immediately on its introduction into practice order supplanted dis- 
order, arrangement and method succeeded and dispersed the previous confusion and perflexity 
as light disperses the darkness. From this hour materials accumulated with unprecedented 
rapidity and have continued to do so to such an extent, that the catalogue of known plants 
which on the most liberal computation, did not at Linnaeus' death exceed 12,000, is now but little 
if at all short of 100,000 species. To this increase the natural method owes much of its present 
admirable precision, as without such a mass of materials innumerable breaks in the chain of 
affinities must still have existed, marring both its beauty and usefulness. We may thence I 
think fairly conclude, that the sexual system of Botany, however defective in scientific pre- 
cision and comprehensiveness of design, was yet of incalculable benefit to the science, the im- 
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pulse which its beauty aud simplicity communicated, calling thousands of enthusiastic Tota • 
ries into the field, by whose joint labours was collected the vast mass of valuable materials ot 
which the more philosophical natural method was constructed, leaving altogether out of consi- 
deration, the justly admired nomenclature and precision of language appropriated to the des- 
cription of plants introduced by its author, the universally acknowledged father of modern 
Botany, Linnaeus. 

Having I trust satisfactorily shown that the essential difference between the two systems 
lies in the tendency of the one to contract our ideas by attaching an undue value to the know- 
ledge of species, while that of the other is to elevate and expand the mind by imparting a 
knowledge of and leading to the contemplation of masses, I believe I have said all that can be 
required in support of my preference of the natural system and of the propriety of my first 
determination to publish a flora of this portion of India arranged according to that method. 
The same reasoning equally establishes the propriety of my entering on the present work, 
explanatory of the principles of that system and showing its application to the grouping in 
masses of the knowledge which has for ages been accumulating as detached observations, but 
which, until thus concentrated was of difficult access and, when obtained, only applicable to the 
species to which it originally appertained in place of as now, by affording so many points of 
comparison or known quantities, enabling us to deduce useful applications, of hitherto unknown 
plants, simply on the ground of their structural relationship or affinity in the system of nature 
to others, the qualities of which are well known. 

That many anomalies nay positive contradictions occur in our present groups is undeni- 
able, but it is equally certain that many of these are disappearing under the more rigid scrutiny 
of structural peculiarities, which have often shown, that the most striking departures from the 
general rule, were attributable, not to imperfections of the rule itself, but to erroneous associa- 
tions of plants, either only remotely or not at all allied, in the same groups. 

The objects of this work may now be briefly summed up, they are first to explain the prin- 
ciples of grouping plants according to their natural affinities and illustrating these by figures of 
species appertaining to each group : and secondly, to show by adducing a variety of examples of 
the fact, that, in a great majority of instances similarity of structure, or Botani cal relationship, 
is accompanied with similarity of properties, and lastly, to prove that these premises lead to the 
inference that having ascertained by careful examination and comparison its nearest Botanical 
relatives, the properties of which are known, we are often enabled to infer the properties of an 
imperfectly known plant. In addition to these more immediate objects I have endeavoured to 
render it a supplement to our Prodromus, by a running commentary on that work, and by the 
description of such new species as have come into my possession since its publication. To ren- 
der the information thus embodied in these pages as easily accessible as possible, I have added 
a very copious index including every name and noting every page where it occurs. By this 
means any one is enabled with little trouble to trace a family through all the relations, whether 
botanical, economical or medical, in which it occurs in these pages. 

How far I have succeeded in my endeavours to accomplish these objects it is not for me to 
determine, but I think I may safely assume that if I have failed the failure is attributable to want of 
judgment in the selection of my examples, and not to want of diligence in seeking for appropri- 
ate ones or of the application required in committing them to paper. My object throughout has 
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been to present as complete a history in all their relations, of each group, as the frequently 
interrupted and unaided labours of an isolated individual, cutoff from all immediate intercourse 
with the lights of the science, could do. I'hat blunders and imperfections are numerous, I 
cannot doubt, but I trust not more so than might fairly be expected in the unfavourable cir- 
cumstances under which I write or than will easily be forgiven by those who detect them. The 
difficulty of superintending the press where the compositors and professional readers are ignorant 
of the language, is always great : this is in a great measure the case with the present work, and 
being myself, at the outset but little practised in the duty of 'reader,' I am sorry to observe that 
several typographical errors have escaped observation while correcting the press. Those apper- 
taining to the names of plants have been carefully corrected in the index, and a few in the errata. 
On the pictorial division of the work it is a source of much regret, that I cannot speak in 
terms so favourable ag my too sanguine anticipations at one time gave me reason to hope— all 
that I can say on this subject is, that no pains have been spared by me to bring the work nearer 
to perfection than it has yet attained, and my exertions assuredly will not for the future be dis- 
continued. It is however to be borne in mind that this being the first work of the kind that 
ever issued from the Madras press ; an establishment had to be formed expressly for itself: that 
colours of the best qualities are not to be had at any cost, and lastly, that until the arrival of a 
fresh supply of paper for to the publication of the 1 1th number, our material was much deterio- 
rated by age and even so far damaged as to render the use of superior colours almost nugatory. 
For the future this last source of failure will be avoided and I still hope, the character of the 
work will rise with its progress towards its termination and ensure it a continuation of that sup- 
port without which, it is impossible my contracted means, can bring it to a close, the more so, 
as it has already involved an outlay so much beyond its returns, that but for the liberal aid of 
Government in patronizing it and its fellow the ICONES, to the extent of 50 copies each, both, 
must long ago have ceased to exist. In concluding this brief Preface it only remains for me to 
say, that in the continuance of the work the same degree of care in preparing the letter-press 
will invariably be bestowed, and no exertion spared towards the improvement of the plates. 



Madras : 
30^A December 1839. 
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It is laid down as an axiom by some eminent modern Botanists, ' that nature only creates species 
and knows nothing of a natural system of Botany.' This, it is added, is entirely a human contriv- 
ance, founded on a consideration of the resemblances existing between the parts, properties and 
3ualities of plants, according to which their affinities are determined, and species having the greatest 
egree of relationship, in all these particulars, placed next each other, in such a way, that the 
qualities or intimate structure of an imperfectly known plant may be inferred from a careful 
consideration of the known qualities and structure of those nearest to which its Botanical char- 
acters would place it in a system constructed on these principles. Whether or not this theory be 
just, I will not step to enquire, for, so long as the object is obtained, I feel quite satisfied that 
the method by which we attain it, whether a mere human contrivance or the work of nature 
herself, is so infinitely superior in its fitness for the supply human wants, and for furnishing 
matter for philosophical enquiry, to all the artificial ones that have gone before, that 
there can be no hesitation as to the propriety of its instant adoption, whatever may be the 
difficulties to be, in the first instance, surmounted in acquiring a knowledge of its princi- 
ples. I'hese in the present instance are not by any means so great as they have been represent- 
ed, for, as Jussieu well observes, whatever trouble is experienced in remembering or applying 
the characters of natural orders is more than compensated for in the facility of determining genera 
the characters of which are simple in proportion as those of orders are difficult. The reverse 
takes place in arbitrary arrangements, where the distinction of classes and sections are simple 
and easy to remember while those of the genera are in proportion numerous and complicated. 
On this question, therefore, as th^re can scarcely be two opinions, it now only remains for me 
very briefly to explain, the principles of the arrangement or distribution of the orders adopted 
both in this work and in our Prodromus, 

The arrangement followed is very nearly that of Jussieu as modified by DeCandolle and 
adopted in his Systema,and Prddromus. According to this system all plants are first distributed un- 
der two principal classes Cellular and Vascular, the former comprehending all the plants desti- 
tute of spiral vessels and of Cotyledons — Cbllulares ; the latter, including all the flowering 
plants which are furnished with both these orgfans— Vasculares. The vascular plants, of which 
only we have as yet treated, are again divided into two classes Dicotyledons or Exogenous 
plants; and Monocotyledons or Endogenous plants. To the former all trees and shrubs 
which increase in thickness from the centre towards the circumference by a succession of concen- 
tric layers of wood belong, as well as nearly all those herbaceous annuals, the leaves of which, 
have reticulated or anastomosing vessels. To the latter the various kinds of grasses. Lilies, 
Orchidioe, Palms, Plantains, &c. belong, the vessels, of the leaves, of which pass either in straight 
lines from the base to the apex, or from the midril to the margin, and the leaves are sheathing in 
place of being attached by a joint to the stem. These distinctions are not without exceptions, 
but the exceptions are so few as scarcely in practice, to affect the value of the rule. These primary 
divisions though thus based on the most obscure and difficult portions of vegetation to investi- 
gate, the minute structure of the seed and organization of the stem, are in fact the easiest, gene- 
rally speaking, of determination The simple circumstance of a plant having a flower proving 
that it has spiral vessels, while the practised eye of a Botanist ca », almost invariably tell, at a 
glance by merely inspecting the distribution of the vessels of leaves and structure of the stem 
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whether the seed is mono: or dicotyledonous. Having by this summary process decided to which 
division of the system a plant belongs we proceed with our investigation. Let us suppose the 
plant is dicotyledonous and that we still follow DeCandoUe as our guide. 

He divides Dicotyledonous or Exogenous plants into 4 sub-classes the characters of which 
are taken from the fructification. These four are respectively named Thalamiflorce^ Caliciflorae 
Corolli/lorae and Monochlamydeae. 

I. Thalamiflorae are distinguished by havin'sf several distinct petals and stamens inserted on 
the Thalamus or receptacle of the flower, and not cohering with the calyx. — (flowers hypogynous.) 

The petals and stamens do however occasionally cohere as for example in Malvaceae so as 
in some degree to resemble those of the third class Corolli/lorae, from which however in ail such 
cases their numerous nearly distinct, carpels distinguish them. 

II. Calyciflorae have also several petals, either distinct or united to each other, but inserted 
along with the stamens on the calyx, usually through the medium of a disk lining its tube or 
concave portion. — (flowers pyrigynous or epigynous). 

III. Corolli/lorae have the petals united into one bearing the stamens and inserted on the 
thalamus, or receptacle (hypogynous). 

IV. Monochlamydeae have either no corolla or the petals if present are united to the 
calyx forming together a single, not double, perigonium or verticel of flower leaves round the 
pistil. 

Before going further it may be proper to observe, that this is a mere artificial classification 
intended simply to facilitate the arrangement of the orders in a linear series, and to aid in ena- 
bling us to determine to what part of that series we ought to turn to find the order of any plant 
under investigation. While it pretty well fulfills these objects, it must be acknowledged, that, 
like all such artificial combinations it is liable on the one hand to produce unnatural associations, 
and on the other to separate orders most nearly allied, besides presenting examples of Mono- 
chlamydeous and dichlamedyous genera in the same order. These objections, however, apply 
to the arrangement, only, of the orders, not to the orders themselves, which may, though in- 
dividually perfectly natural, be most unnaturally placed in relation to each other, a defect, to 
which all systems yet proposed is more or less liable, and we may almost assume, ever will be, 
when we take into consideration that families of plants like provinces of a kingdom, touch each 
other, not by one point only but on all sides and that we might as well expect to arrange the lat- 
ter in a correct, linear series as the equally irregularly formed and closely surrounded provinces, 
that is the natural orders, of the vegetable kingdom. All therefore that can be looked for is well 
constructed and correctly defined orders or provinces, the boundaries of which should be as 
clearly marked out as the nature of the subjects will permit. The after 'arrangement of these, in 
such a manner as to facilitate reference, or to follow out the simile of kingdoms and provinces, 
to teach under what latitude and longitude we must look first for the province (the natural order) 
and then for the town (the genus) to which the subject of our enquiry (the species) belongs. 
Various plans have been tried for the attainment of this desideratum, but no one seems yet to 
have obtained such general favour as the one the ground work of which I have sketched, even 
though liable to such striking defects as those I have indicated. But to proceed. 

I. Thalamiflor/E. — This sub-class includes all the plants originably referred by Jussieu to 
his I3th class (Polypetalae hypogena) those namely with hypogynous or inferior flowers, and 
several petals or which has more recently received the name of Hypopetalae: that is petals 
inferior to the pistil or ovary. This is a large class, presenting many anomalies, but upon the 
whole, generally of sufficiently easy application in practice. 

11. CALYCiFLORiE. — This sub-class is more difficult, and often not easily distinguished 
from either the preceding or the succeeding one. It is divided into six sections. 
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1. Peripetala with several distinct petals inserted on the calyx towards its hase,leavinsrthe 
ovary superior or free — Leguminosce, the section Fotentillece of Rosacece, and Salicariece all afford 
easily understood examples of this section. 

2. Epipetalce, — In this section the tube of the calyx is prolong^ed and lined by the torus 
which forms a small disk on the summit of the ovary, and the ovary is enclos^^d by and coheres with 
calyx tube : the distinct petals and stamens are inserted on the outside of the disk. The ovary is 
here said to be inferior or adherent and the flower superior. Rosece, Pomeiv and Combretacede, 
apparently afford examples of this section, but want the disk on the summit of the ovary. 
Umbelli/erc^, ^raliacece and Cornece are the only orders referred here as being truly epipetalous. 

3. EpicorallcB Corisantherce ; this section differs from the last in having the petals united, 
forming a monopetalous corolla, bearing the stamens inserted on its tube, and the anthers not 
cohering round the style. The common honey-suckle is a familiar example of this section to 
which also the elder, the coffee, valerian &c., that is the orders Caprifoliacece, Rubiacece, Valeri- 
anece &c. belong. 

4. EpicoroUcR SynanthercB : the essential distinction between this and the preceding 
section consists in the anthers of this cohering by their edges, forming a tube round the style, 
and from the succeeding by the corolla being inserted on the top of the ovary not on the bottom 
or tube of the calyx. 

5. To this section the vast order Compositoe alone belongs ; as examples of which it may 
suffice to mention the humble Daisy, the common Thistle, the Artichoke, the Dandilion, and 
gaudy Dalia to enable every one to understand what is meant by a compound flower the general 
flower of each of these being made up of a congeries of small ones. 

6. PericoroUae: in this, as in the two preceding sections, the petals are united into a mono- 
petalous Corolla, but in pla'^e of being inserted on the top of the ovary, it is inserted on the tube, 
or towards the base of the calyx; leaving the ovary either partially or all together free. 

The Lobelia, the Hairbell, and Heath tribes afford examples of this last section of the 2d 
class. 

III. CoRROLLiFLORii:. — This sub class differs from the three last sections of the preceding 
in the insertion of the corolla only, like them the corolla is monopetalous bearing the stamens, 
but in place of being inserted on the calyx, (perigynous) springs from the receptacle or base of 
the flower, inferior to the ovary, (hypogynous) hence in the language of Jussieu the section is 
now named Hypocorollae (see table below). 

The Jasmines and Convolvulus afford the most familiar examples of this class but the 
Gentians, J'rumpet flowers (Bignonia) He]iotropes,Verbenas, Solanums (Brinjal, Potatoe,&c.) all 
belong to it. 

IV. MoNOCHLAMYDR/B. — This sub-class is characterized by having a single perianth, that 
is, only one verticel or whorl of floral envelopes, or if two are any time present, the petals adhere 
to the calyx. It is divided into four sections. 

f. Hi/postamirtpae here the stamens are inserted on the receptacle and the ovary is free 
even though concealed within the tube of the calyx to which it does not adhere. The Marvel 
of Peru f Miraf/ilis Jalapa), so much prized as a garden ornament, and the Amaranthus ap- 
pertain to this section. The flower of the former often so delicately variegated is in truth only 
a petaloid expansion of the calyx, and not a corolla, in the glabose inflated bottom of which, the 
filaments and ovary are found perfectly free This lower portion of the calyx afterwards forms 
the black shell like covering of the seed. 

2. PerUtnmineae. In this the stamens are inserted on the calyx, not hypogynous. 
Chenopodium^ Polygonum and the beautiful Begonia sae examples of this section. 
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3. Epistamineae here the ovariam is inferior cohering with the tube of the calyx, stamens, 
inserted on the limb^ or superior. Santalum album, (Sandal -wood) and Aristolochia (Birth- 
wort or snake-root) are well known examples of this section. 

4. Dicline^ Flowers unisexual or without a perianth. To this tribe are referred Euphor- 
biaceae, Urtiaceae, Piperaceae, besides the Oak, Alder, Birth,Willow, Pine,Walnut, &c. Judging 
from tha dissimilarity of the plants associated under this name, bearing in mind at the same 
time that several other orders in which declinous flowers predominate are scattered through the 
system, it is to be hoped future researches will tend to break up this class and by the removal 
of some of the orders establish a more natural distribution of the remainder : some of those 
now placed here seemto have been referred to it, as to a lumber room, from not knowing where 
to dispose of them to greater advantage. 

For the remaining portion of the system Monocotyledons and Acotyledons. I shall refer 
for the present to the subjoined tables, the first exhibiting a ClavU of the system of Jussieu, the 
next, that system has modified by DeCandoUe and adopted in our Prodromus. 



L— COTYLEDONS none. 
Class 1. Acotyledones. 

n.— MONOCOTYLEDONES. 

2. MomohypogyruE^ stamens hypogynous. 

3. ManapeHgyruB^ stamens perigynous. 

4. MonoepigywB^ stamens epigynous. 

in.— DICOTYLEDONES. 

§ 1. APBTALiB. 

5. Epistawinea^ stamens epi^nous. 

6. Peristatninea, stamens perigynous. 

7. Hypostamineay stamens hypogynous. 

f 2. MONOPBTALJB. 

8. HypocoroUa!^ corolla hypogynous. 

9. PericoroUa, corolla pengynous. 

10. EpicaroUtB syrumthera, corolla epigynous, an- 

thers united. 

11. EpicoroWs corUanthera, corolla epigynous, an- 

thers free. 

5 3. POLYPETAL*. 

12. EpipetakBy stamens epigynous. 
18. PeripetaUB, stamens perigynous. 

14. HypopetaUg^ stamens hypogynous. 

§ . DlCUNES. 

15. DicUneSy flowers unisexual, or without a perianth. 



A. DICOTYLEDONES, J«Mi«e.—ExoGiN«, DC. 
I. THALMIFLOKffi, DC— CL 1. Hypopetalae, Juts. 
n. CALYCIFLORiE, DC. 

CL 2. Peripetals, Juss. 

3. Epipetake, Juss. 

4. Epicorollse corisantherae, Juss. 
6, EpicoroUee synanthere, JtU9. 
6. j^ericorolle, Juss. 

in. COROLLIFLORa:, DC— a. 7. HypocoroUae, Just. 

IV. MONOCHLAMYDRaE, DC. 

CI. 8. Hypostamineae, Juss, 
9. Penstaminese, Juss. 
10. Epistamineee, Juss, 

ll.DiclineB,/«„.{|i;J^^p^;, 

B. MONOCOTYLEDONES, Juss.—Evdoqevm. Pha- 

NEBOOAM^, DC. 

CI. 12. Monoepi^eae, Juss. 

13. Monopengynv, Juss. 

14. Monohypogyna, Juss. 

C. CI. 15. ACOTYLEDONES, Juss. 

§ I. Ductulosse, Am, — Endogense Cirptogamae, DC. 
5 2. Eductulosae, ilm.— Celiulares, DC. 



Of this system I have only further to observe that the three primary divisions Acotyle- 
dons, Monocotyledons, and Dicotyledons are strictly natural and must always be retained in 
every Botanical system professing to arrange plants according to their affinities. So much can- 
not be said for the classes: they rest with one exception on a single point of structure not in 
itself invariable, in the respective classes ; the insertion namely, of the stamens »nd petals, 
whether hypogynous or perigynous, points not always determinable without the aid of analogy. 
The secondary divisions according to which the classes are grouped under four sections are still 
more artificial and more liable to vary, and thence so much the less to be riepended upon. Though 
to this extent artificial^ this method of arranging the almost innumerable forms met with in the 



Digitized by 



Google 



INTRODUCTION. XI 

vegetable kingdom is, beyond comparison, superior to all that went before it and though the 
classes, in which the orders are grouped^ be somewhat arbitrary, they are yet so convenient, and 
generally so easily distinguishable in practice, as to leave little room to doubt that the arrange- 
ment as a whole^ owes much of its celebrity and its recent almost universal adoption, to that very 
blemish. Various attempts have however been made to remove that imperfection from this 
justly admired system, but, so far as I am able to judge, all only serve to show, that had Jussieu 
adopted any such arrangement, in place of his own, in the first instance, there is much reason to 
believe the sexual system^ with all its imperfections^ would still have reigned paramount in 
Botany. 

'^ Jussieu originally prefixed no names to his classes, and the want of this was much 
objected to. Those which we have given have been lately proposed by Antoine L. de Jussieu 
in the Dictionnaire des Sciences JSTaturelles ; and, although not entirely in unison with the 
principles of the Greek language, may be adopted as extremely useful, each being so framed as 
to suggest the structure of the class. Thus the commencement Mono, indicates the Monoco- 
tyledones. Epistamineae, &c. having in no part any allusion to a corolla, suggests its absence. 
Hypocoroltae, and the others, allude to the corolla being of one piece, and not of distinct petals^ 
which last is pointed out by names, Epipetalae, &c. The other parts of the names, epi (upon)^ 
peri (around), and hypo (under), need no farther explanation. 

While engaged in the study of plants alone, it is obviously of little consequence whether 
we begin, as Jussieu did, by the Acotyledones, or by the Dicotyledones ; but if we view botany 
as a science that treats of only one of the great kingdoms of nature, and wish to introduce it 
into a Systema Naturae, we must bring those portions of each most closely together which are 
most nearly linked. So that if we commence by Zoology, we must first describe the Mammalia, 
and end by those of a simple structure, and then take up the most allied of the Acotyledones, 
and follow the steps of Jussieu. But if we describe vegetables in the first place, we must begin 
with the Dicotyledones, and finish with the Acotyledones. When, however, a Systema vegeta^ 
bilium is contemplated without reference to animals, it may perhaps smooth the way to the stu- 
dent if it commence by those more obvious, and, though of more complex formation, yet mora 
simple to be comprehended. On this account DeCandoUe has reversed the arrangement of 
Jussieu." (Article Botany Encyl. Brit. 7th Ed. by Dr. Arnott.) 
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INDIAN BOTANY. 



RANUNCULACE*. 



The species of this Order are nearly all extra- tropical. In India, a few only have as yet 
been found on the plains^^ bat there are a considerable number natives of the higher hills. 

The members of tins family are for the most part readily distinguished by their habit, and 
by the analogy of their organization. The calyx ; consists of several distinct, deciduous sepals, 
often colourra, or petaloid, and in the absence of petals performing the functions of both 
organs ; in number, varying from 3 to 15, the estivation, generally, imbricating, but some* 
times valvular, or with the edges folded in, as in Clematis. Corolla; sometimes want- 
ing, as in most of the species of Clematis and Thalictrum, or composed of from 5 to 15 
distinct petals. Stamens ; usually numerous, anthers adnate, opening outwardly, inserted with 
the petals below the pistils. Pistils ; usually united in form of a head in the centre of the 
flower; ovaries, each, one celled, with a single ovule, (aechnia) or many seeded and capsular, 
as in Aconite and some others ; style always lateral, sometimes very long and plumose. Seeds 
albuminous, when solitary, either erect, or pendulous from the apex of the cell. Embryo 
minute, enclosed in a horny albumen. Plants^ usually, herbaceous, with exsti-pulate leaves, 
sheathing at the base, generally, much divided ; more rarely, scandent shrubs : the hairs, when 
present, simple. 

Though generally an easily recognised order, the Ranunculaces have strong affinities with 
some other orders, which however, differ widely amono^ themselves. I do not think it neces- 
sary to indicate here their more remote and less striking affinities, but will briefly mention 
a few of their nearest allies. 

With DilleniaceaB and Maenoliaces, they associate in the position, number and structure 
of their parts of fructification ; but from the former, they are separated by the want of an aril to 
the seed, their deciduous calyx, and generally, by their very different habit. This last dis- 
tinction is however weakened, through the twining habit of Tetracera and Delema associat- 
ing them with the fruticose and scandent genera Clematis and Naravelia, while the herbace- 
ous habit and sheathing leaves of Acrotrema, associate it with the more common herbaceous 
forms. From Magnoliaceo they are readily distinguished by the absence of stipules, differ- 
ence of sensible qualities^ and habit. With Rosace®^ though differing toto coelo in their sen- 
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sible qualities, the Ranunculaceae have many structural affinities; their numerous carpels, the 
number of their floral divisions, indefinite stamens, and the analogous habit observed in many 
species of both orders, all indicate this relationship ; but, they are at once distinguished by the 
petals and stamens in Roi^acese, being inserted on the calyx, or perigynous, while in Ranuncula- 
cesB, they are both inserted under the ovaries, or, hypogynous. 

Many other analogies might be indicated, but enough has been said to show the absolute 
necessity of -attending to every point of structure in determining the order of any plant' under 
examination, for, the order once ascertained, it is in general a comparatively easy task to make 
out the genus : one, and not the least of the advantages which the natural method possesses 
over the artificial, or sexual, system ; as in it, a glance often serves to ascertain the class and 
order of a plant, but leaves the difficulty of determining the genus little of all diminished, 
while in all cases of departure from the regular form, such as the addition or suppression of a 
stamen or pistil, not a very rare occurrence, the Botanist unacquainted with the laws which 
give rise to,^and regulate these metamorphoses, has no guide to direct him, where else in the. 
system, to look for the plant under investigation. With the view therefore of facilitating the 
determination of orders, I shall usually append a summary of the essential characters of each ; 
promising, however that these summaries must be received with considerable latitude, as it 
is often impossible to compress within a few words even the leading characters only : but they 
inay serve as helps, by directing attention (o those points of structure which are considered es^ 
sential to the order. 

Essential Character. Flowers polypetaloiifr, polyandrous, ovaries wholly superior : leaves 
without stipules : seeds without an aril, with copious fleshy albumen. A few have definite 
stamens, and Clematis, Thalictrum, and some others, are without petals ; but agree in all 
other respects with the characters indicated. 

Geographical Distribution. As already stated, this considering its great extent, 
in a remarkable degree an extra-tropical /order. A few only are found in India within the 
25^ of North Latitude, and these, with the exception of' 8 or 9 species, are confined to the 
temperate climate of the higher hills, thus. affording a striking instance of aniJogous organiza- 
tion and habit, pervading nearly the whole of an extensive family of plants, and an instructive 
example of the effect of these in determining the geographical distribution of its species, 
showing in another and very favourable point of view, the advantage we deiivefrom. studying. 
I^ants according to this method, since, by enabling us to generalize our isolated observations on 
the structure, habits, and peculiarities of individual plants, it suggests their extension to whole 
families, and teaches us how we may by studying carefully the peculiarities of a single species, 
learn by analogy those of a whole order> a sort of alebriacal method, if I. inay so express my- 
self, of studying vegetable physiology, which has within the last few years led to many most 
important discoveries ia that science. * To show that this is no hypothetical statement it i^ onljr 
necessary to adduce the fact, that the generally received division of the vegetable kingdom 
into three great classes, Aootyledons, Monocotyledons, and Dicotyledons, has become so sim- 
plified in its applicatioYi to practice, that it is no longer necessary in determining to what class 
plant belongs to undertake the often difficult apd delicate operation of dissecting the seed, 
sinc^ its structure is generally indicated by such palpable differences in the formation of the 
jitem and leaves as render the most cursory inspection of those parts sufficient to determine 
the class tp which th^ plant belongs. It would certainly be going too far out of my way to enter 
upon the examination of these 4istinctions here, suffice therefore to state, that such is the case, 
and that a reference to any of the recently published Introductions to Botany, or to the conclud- 
ing pages of the preface of my Prpdromus,* will furnish an exposition of, the ol«prvations on 
which the principles are based. But to return from ^is digression. Twelve out of fifteen species 
known to me as indigenous in this peninsula, are only found on the higher hills, the remaining 
three, which are all twining shrubs; are met with on both hills and plains, but more frequently on 
the former than the latter. One df them, Climatis Gourrana, which I fi*equently met with in My- 
sore, appears admirably suited, from the profusion of its fine clnstei'S of flowers, iot the 
formation of arbours in the manner some of its congenus ^e employe4 in Europe. Of the 
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ILLUSTRATIONS OF INDIAN BOTANY. 3 

herbaceous forms^ I formerly remarked (Madras Journal No. 11) that irhen found within the 
tropics they almost invariably .occupy the highest hills^ where reduction of temperature, con- 
sequent on great elevation, compensates for low latitude ; that the shrdbby forms partake 
more of the -tropical character, since they are fpund, spu-ingiy it is titie, in most tropical coun- 
tries. T thence inferred, and have as yet seen no reason to alter my opinion, that wherever we 
meet with the former within the tropi<^s, we may feel well assured, we have attained an 
elevation sufficient to place us beyond the influence- of what has been called the ' fever zone' 
or range of jungle fever, so commonly met with in the belts of jungle, which embrace the 
more elevated slopes of all our. high hills ; «nd that their absence on the Shevaroys^ were we 
otherwise unacquainted with the fact, might be adduced as an evidence, that they had not at- 
tained that degree of elevation, and ought therefore to have been carefully examined^ before their 
perfect salubrity .and suitableness for a sanatarium was proclaimed. . 

Properties and Uses. In Europe many species of this order are deservedly held in high 
esteem as affording some of the finest ornaments of the flower garden, among which may be men* 
tioned, the liavuncvlvs Asiaticus and Aconitum JSTapellvs ; the former, supposed to be of Per- 
sian origin, and probably of easy introduction* from its native country, into India. Should this 
be attempted, I may here mention, that it requires to bring to perfection a deep rich moderate* 
ly humid soil — As an arbour either the Clematis Gouriunay or the one here figured might be 
used. The latter would certainly form an exceedingly rich and handsome one, from the jsnow- 
^'hite interior surfaces of its numerous large flowers contrasting finely with its dark green fo« 
liage^ Wt it also, will require for its successful cnlture, a very rich and deep vegetable soil^ with 
/abundance of water. The former may perhaps, prove of eaae^ culture while its more Hume* 
roua^ clustered^ flowers might t^ompensate for their smaller si^e. 

Ren;iarkableas the fiEimiiy likeness existing among these plants, as traced in their .gebgra>^ 
ph^cal distribution may appear, it is even more strongly, indicated in tlieir properties. Of 
these, so far as the species of lower India arie concerned, nothing seems lunown : none of 
them are represented by Rheede^ lA his Hortus Malabaricus, nor is there any of them mentioned 
byAinsliein His Materia Medicaof Hindoostan; while Roxburgh confines Jhis notice^ <^ the 
few he knew, to their botanical description. To the Natives of jthis part of the country^, they 
seem utterly unknown, as I have, not been able to trace even a dame^ appertaining to any oaa 
species, among them. 

It would however be injudicious to infer from this general silence Regarding the Indian jepresea^' 
tatives of this curious tribe of plants, that they are inert, while nearly all the other members 
of the £Eimil^ are so remarkable iat the active properties with which they are endowed. ^ Acri- 
dity, Causticity, and Poison' are emphatically said to be Mhe general characters of this 
suspicions order.' The acrid property is, however, for the most part confined to the re^ 
cent plant, the prin^^)le on which it depends being so volatile that simple drying, infusion 
in water^ or boiling, dissipates it, though in the recent state, it is So active that many species 
excite, when applied to the skin, violent inflammation, followed by blisters : a purpose for 
which they were much employed, previous to the general introduction of tlies,since which they 
have been nearly expelled from medical practice as epispastics, owing to the virulence of their ope- 
ration, and consequent liability to induce obstinate ulcers. When taken internally in sufficient . 
doses, several species of. Clematis produce all the effects of. poisoning, but have notwithstand- 
ing been eniployed in several diseases, and are said to afford valuable remedies, a statement,which 
may. be doubted as nearly the whole tribe, with a few exceptions, has fi^en into disuse as 
medicinal agents; Hellebore being almost the only one of the nevacuants retained, and that, 
from the uncertainty of its operation, is seldom used. The roots however, of Hydrastis cana^ 
densiSj and Coptis tri-foliata (golden thread) are used in North America as tonics, and Dr. 
Wallich informs us, that Coptis teeta. Wall, is similarly employed in Assam. The genus 
Aconitum appears to be that in which the poisonous properties are most prominently deve^ 
loped, the roots of Acopjtum ferox, WiJl. or Bish or Bikh of the Nepalese, ranking among 
the most virulent ,of vegetable poisons, while those of A. N^>ellns (the common monkshood 
of English gardens) jare so active, as to have caused numerous accidents to Man, and are em« 
ployed by the .Swiss, mixed with food, to poison the Wolves which so generally infest tJieir 
country. j&ligTit pojt the Nepaul ope^ which retains in drying its active properties^ be similarly 
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4 ILLUSTRATIONS OF INDIAN BOTANY. 

employed in this country for the destruction of Tigers, &c.* The Goorkahs endeavoured to 
protect their country against foreign invasion by poisoning the wells with it, and at one time 
the Konds were supposed to have had recourse to similar means to protect their country against 
the British troops. The plant used by the latter for this purpose, is still unknown, though it 
appears, from the statement of a Medical Officer employed in the first campaign^ that the 
attempt was at first attended with partial success, in as much as several men were suddenly 
taken ill, who had partaken of the water of a well adjoining their camp, in which, on being 
dragged, a quantity of an unknown, and supposed poisonous root, considerably decayed, was 
found. The poisonous plant so employed in that part of the country is still unknown, but I 
dare say might on inquiry be ascertained. 

While thus abounding with acrid and poisonous plants, the order includes a few of a 
different complexion. Several of its species are regarded as simply astringent : the seeds 
of Nigella, are pungent like pepper, and are employed in some parts of Europe as such, under 
the name of Allspice ; (not the true English Allspice, which is derived from a very different 
source) and all the species of Coptis, are simply bitter and tonic. The Mishme teeta of 
Assam, Coptis teeta Wall, is in high repute among the Assamese, the taste of which is de- 
scribed by Wallich ^^ as intensely and purely bitter, very lasting, and with only a very slight 
aroma." This plant has been introduced into the Calcutta botanic garden, and at the time the 
account was written, promised to survive the great change of climate. 

To devote more space to an exposition of the properties of extra-indian species of an 
order so little known in Southern India, would, it appears to me, be out of place in a work« 
principally devoted to the botany of these regions, I shall therefore conclude my remarks 
regaraing it, with a few observations on some of the genera and species, of this portion of India. 

Observations. The number of genera yet found in the Southern provinces of India and 
Ceylon, amount, so far as I know, to only seven ; and of these I feel inclined to consider 
Adonis a doubtful native. The number of species with which I am acquainted now extends^ 
for both countries, to 16, two new ones having been added to Clematis, and one to Ranunculus, 
since the publication of my Prodromus. The former ere readily distinguished from the previously 
described. Peninsular, species, by their flowers being fewer and larger sized than those of any 
of the preceding ones, while in both, the leaves are ternate and simple, in place of pinpate as 
in them. In addition to these I possess specimens ot a third form, but not in flower, closely 
allied, to C. fVightiana, but so &r as my imperfect specimens, of both species, enable me 
to judge, distinct. 

• Dr. Wallich (Plant Asta Rar) states, on the authority of Henry Colebrooke, Esq. that the Bikhisem* 
ployed in the northern part of Hindoostan for destroying Tigers, but in a way different from that here irecom- 
mended. " Arrows poisoned with that drug are shot from bows fixed near the tracks leading to their watering 

8 laces, and it generally appears that the animal is found dead at the latter." The following extract from Mr. 
loyle's Illustrations, &c. embraces in a condensed form nearly all the information we possess respecting its 
properties and uses. 

In all the native works, the Bikh is represented as being a deadly poison, even in the smallest doses. The 
Hindoo works quoted by Dr. Hunter, describe it as being at first sweetish (hence the affix meethOf sweet), and 
then followed by a roughness on the tongue, or as it is expressed in one work, " seizing the throat" Dr. 
Buchanan has informed us, that it is equally fatal when taken into the stomach, and when applied to wounds : 
hence used for poisoning arrows and killing wild animals. The futility of theOorkhas attempUng to poison the 
springs of water was shown in the last campaign, and Dr. Govan has proved the improbability of deleterious 
exhalations from this plant being the cause of the unpleasant sensations experienced at great elevations, inas- 
much as it is only found much mIow where these are experienced. But as it is a root of such virulent powers, 
it has no doubt been frequently employed as a poison, ana its sale was therefore prohibited by the native powers 
in India. Notwithstanding this, the Hindoo physicians, noted for the employment of powerful drugs such as 
arsenic, nux vomica, and croton, do not hesitate to employ this also in medicine. In the TcUeef-S/iereef it is 
directed never to be given alone ; but mixed with several other drugs, it is recommended in a variety of dis- 
eases, as cholera, intermittent fever, rheumatism, tooth-ache, and bites of snakes. It is also used as an exter« 
nal application in rheumatism in the north-western provinces. Mr. Pereira*s experiments have shown that this 
root, either in the form of powder, watery extract, or spirituous extract, is a most virulent poison : but of these 
forms the last is by far the most powerful. " The effects were tried by introducing this extract into the jugular 
*' vein, by placing it in the cavity of the peritoneum, by applying it to the cellular tissue of the back, and by 
<* introducing it into the stomach. In all these cases, except the last, the effects were very similar ; namely, 
" difficulty of breathing, weakness, and subsequently paralysis, which generally commenced in the posterior 
" extremities, vertigoes, convulsions, dilatation of the pupil, and death, apparently from asphyxia." (v. fValL 
PL AHat. Rar. loc. cit.) 
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In the genus Ranunculus, the examination of Ceylon specimens of what appears to be 
the true R, pinnatus of Poir, has, smce the publication of our Prodromus, led both Dr. Arnott 
and myself to the conclusion, that our R. fVallichianus can scarcely be kept distinct from that 
species. In addition to R. pinnatus, Ceylon possesses one so closely allied to R, renifo^mis^ 
that it is only distinguishable by the member of its petals, that in the former being usually 5, 
while in the latter it is from 10 to 15, unless in those instances where they appear fewer from 
the union, among themselves, of petals ; several instances of which I have observed. The 
petals of the Ceylon plant, are however much larger than those of the continental one, hence we 
might almost infer the smaller number, which is the only good distinguishing mark between 
them, originates in the one case, from the constant union of adjoining pairs of petals similar to 
what I have observed to occur partially in the other, a view, which, is supported by the fact, 
that the continental plant has sometimes, though rarely, the number of its petals augmented 
from 10 to 15, or in the proportion of three to each sepal; perhaps, the normal form, thus 
showing in the frequent diminution of the number of its petals to 10, a similar tendency to 
union. Should further acquaintance with these plants show a similar tendency to multiplica- 
tion of petals, in the* Ceylon one, and a still further disposition in ours to reduction, these two 
must ultimately be united, though for the present, it is my intention to keep them distinct. 



Clematis. 

\, C. Munroiana (R. W;) Climbing: glabrous, except 
the calyx: leaves temate, long petioledj leaflets 
broadly ovate, acuminated, rounded, or slightly cordate 
at the base, 5 to 7 nerved, quite entire : peduncles 
shorter than the leaves, 3, rarely 1, flowered, from 
the axils of simple, ovate, or ovate-lanciolate, floral 
leaves, and bearing two lanciolate bracts below the 
middle : sepals lanciolate, expanding, or revolute ; sta- 
mens equalhng the sepals: styles long plumose. 

MmI woods, Neeigherriei, and Pulney mouniainSf 
flowering in September, 

I have much pleasure in dedicating this very fine 
species to Lieutenant Munro, H. M. 39th Foot, the 
talented Secretary to the Mysore Horticultural So- 
ciety, an enthusiastic and promising botanist, who 
fouod it on the Neelgherries about the same time 
that I did on the Pulney mountains. — Piaie No. 1. 

An extensively climbing shrubj every where gla- 
brous, except the exterior surfaces of the sepals, which 
are clothed with brownish hairs. Leaves long petioled, 
3 foliolaie, pedicels of the leaflets long, and cirriform ; 
leaflets, broadly ovate, oblong, rounded, or sub-cordate 
at the base, acute, or somewhat acuminated at the 
point, usuallv 7» rarely 5, nerved at the base, quite en- 
tire ; floral leaves, in every respect like the leaflets, 
except, that they are smaller and short petioled. Pe- 
duncles solitary, from the axils of, and longer thau 
these foliacions bracts, 3 flowered, and furnished be- 
low the middle with two opposite, lanciolate bracts. 
Flowers large, white; flower buds, ovate, oblong. Se- 

f>al8 4, lanciolate, spreading or revolute, about an inch 
ong, white within, clothed, externally, with rusty brown 
shag. Stamens numerous in several series, the exte- 
rior filaments compressed, equalling the sepals ; an- 
thers small, pointed. Pistils numerous, ovary hairy ; 
styles long, feathery ; stigma pointed. Fruit not seen. 
2. C. affinie (R. W.) Climbing : glabrous, except the 
sepals: leaves 3 foliolate, leaflets acutely toothed, 
ovate, serrated, acuminated, 7 nerved; peduncles one 
flowered, from the axils of simple foliaceous bracts : 
flowers drooping, sepals ovate, acuminated, twice the 
length of the stamens. 

Shetagerrtf mountains in tcoodt^Jhwering in August* 
This species is 1 fear too nearly allied to the former, 



from which I have been induced to separate it, on ac- 
count of its serrated leaves, constantly one flowered 
peduncles, its much smaller flowers, (about half the 
siite) atid lastly, on account of the great disproportion 
between the relative length of its stamens and pistils, 
and sepals. 

The third form alluded to above as so nearly allied 
to C. fVightiana differs in the following respects. In 
C. fVightiana the leaves are pinnate, consisting of one 
pair of leaflets, and an odd one, in this there are two 
pairs; in that, each leaflet is deeply 3 parted, or di- 
vided into three distinct, short pedicelled, secondary 
leaflets; in this, they are all entire, or but slightly 
3 lobed : but in both, they are coarsely serrated, cor- 
date at the base, and very villous on both sides : th^s 
flowers I have not seen, and suspect the difl*erence8 
noted depend on variations in the form of the leaves 
on different parts of the same plant, a point, which I 
hope some of the residents on the Neelgherries, where 
I believe U grows, will enable me to clear up. 

Thalictrdm. 

3. T.glyphoearpum (W. and A.) This species originally 
from the Neelffherries, is now ascertained to be a na- 
tive of the higher parts of Ceylon, where it has been 
found by both Colonel Walker and myself. 

Ranunculus. 

4. R.reni/ormw (Wall.) Erect, hairy : radical leaves 
roundish ovate, reniform, or reniform cordate at the 
base, coarsely serrated; lowest scape leaf oblong, 
toothed, narrowed at the base into a petiol; upper 
ones nearly linear: petals numerous, 10—13, twice aa 
long as the patulous calyx: heads of fruit globose: 
achenia oblong, tumid, minutely dotted : style nearly 
straight. 

Neelskerries and Pulney mountains, flourishing in 
September and October, 

I have modified, a little, the character of this spe- 
cies to bring in the form here figured.— P(a/tf No. 2. 

5. U.hastatus (Walker's MSS.) Erect, glabrous, ex- 
cept the petiols of the radical leaves: radical leaves, re- 
niform cordate, or deeply reniform hastate at the base, 
lobes broad, roundish, coarsely serrated ; scape leaves, 
lanciolate, toothed, attenuated at the base into a broad 
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petiol : petals 5, roundish obovate : heads of frait 6. R. pinnatus (Poir). The character given of R. 

globoHe, achenia tumid, minutely dotted ; style straight, fVallicfuanus, is nearly applicable to this species, with 

or slightly hooked at the apex. the exception of the leaves being described as merely 

, . -, _.,. . . J , hairy, in place of hispidly villous; a character appa- 

Ceylon, plains of Auera Elha %n mwshy and low r^ntly of little value in this species, as the clothing 

pastures. ,, r^, ,,«„ t..vi- i varies in degree on both Ceylon and Continental speci- 

1 um informed by Colonel Walker that he has also j^^^^ j^ j^ yg^dily distinguished however from the 

found iton Horton plains, at a considerably greater nearly allied /?. subpinnatis by its murciated, not 

elevation, where the plants become smaller, the lobes smooth, achenia. 
of the leaves less developed, and altogether more like 
R. retii/oitnis. 

EXPLANATION OF PLATES. 

Ist.— Ranunculaceje. 2d.— Ranunculaceje. 

1. Clematis Munroiana, branch, with leaves and I. Ranunculus reniformis, natural size.— 2. Recepta- 

flowers, natural size.— 2. Receptacle, with ovaries, cle, showing stamens and ovaries, the sepals and petals 

styles and stamens showing the different series of the removed. — 3. A detached petal showing the nectarial 

latter magnified.— 3. Back and front view of Hlament scale at the base.— 4. Back and front view of the 

and anther magnified.- 4. Receptacle cut vertically, — anthers.- 5. Ovary detached,— 6. Carpel cut vertical- 

5. Ovary, with its attached feathery style, much mag- ly. All more or less magnified, 
nified. 



DILLENIACIJS. 

In this order the calyx is 5 sepaled, bypogynous, and persistent ; three of the sepals exte- 
rior and two interior : the corolla 5 petaled, deciduous, the stamens numerous, usually, all dis- 
tinct and free, but sometimes monadelphous or polyadelphous, placed either all round the pistils 
in the usual way, or confined to one side of it: filaments, when free, dilated at either the base or 
apex : anthers adnate 2 celled, either elongated and bursting longitudinally, or short with the cells 
united at the tip only, and placed transversely across the dilated point of the filament. Pistils defi* 
nite in number, ovaries, usually, from 3 to 5, but sometimes numerous, rarely solitary, more or less 
united, and terminated each by a straight style and truncated or toothed stigma ; ovules, fre- 
quently numerous, sometimes reduced to two, or even one, pendulous or erect. Fruit composed 
of as many one-celled carpels as there were ovaries, either altogether distinct, or more or less 
cohering. Seeds usually, by abortion, few or solitary, attached in a double row to the inner edge 
of the carpels, and surrounded by a pulpy arillus; the testa hard, embryo minute, lying at the 
base of a fleshy albumen. 

Handsome flowering trees or shrubs, are the most prevalent forms in this order, some 
of the former affording excellent timber, the latter usually climbing or prostrate, a few herba- 
ceous plants are also met with. The leaves are usually alternate, and exstipulate, coriacious, 
with strong veins running straight from the midrib to the margin ; peduncles solitary, or several 
springing together from tubercles on the branches, or forming terminal racemes or panicles. 
Flowers often yellow. 

Affinities. The affinity existing between Dillenidcets and RanunculacecB has been already 
adverted to ; they are also nearly akin to MagnoliacecB^ from which they are distinguished by 
the absence of stipules, ( Wormia excepted) by their persistent calyx and stamens, and lastly, by 
the quinary arrangement of their parts of fructification, the petals forming a single, not several, 
series. They are universally distinguished by the presence of an aril to the seed, and generally 
by the peculiar venation of the leaves ; the veins running straight from the midrib to the mar- 
gin, and frequently projecting in form of a tooth. The very remarkable one-sided develop- 
ment of the stamens, in some of the genera, is peculiar to this order. 

From AnonacecB they are separated by nearly the same characters as those which separate 
them from Magnoliaceof, namely, the persistent calyx and quinary arrangement of the floral 
envelopes ; but in both, the leaves are exstipulate. 

Essential Chauacter. Flowers polypetalous, polyandrous, ovaries wholly superior: 
carpels more or less distinct, or solitary : embryo minute : seeds with an aril, leaves exstipulate, 
except Wormia. 
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Gkographical Distribution. This is pecnUarly a tropical order, almost as exclosiTely 
so, as Ranunculfwece is an extra-tropical one, a few only extending beyond the 30th degree c/i 
latitude. The species are natives alike of both hemispheres, most numerous in the southern. 
Australia may indeed be said to be the head quarters of the order, 50 species, natives of that 
country, being known and described by DeCandolle, when Asia and America could only boast of 
21 between them, and Africa of 3 ; several however have since been added to the list, from both 
Asia and America, and one or two from Africa, but probably very many yet remain undis* 
covered in so vast a continent as Australia. Dr. Wallich has figured several new ones in his 
splendid Plantca Asiaticee Rariores. Blume has described eight in his additions, (Bijdragen) to 
the flora of Java, and there are still several undescribed species in Ceylon in addition to the 
one here figured. To the peninsular flora two are added, unknown when DeCandolle wrote, and 
it is probable more will be found when the rich forests of Malabar and the alpine valleys of the 
Northern Circars have been better investigated,, both of which stations supply us with the 
same species. 

Propbrtibs and Uses. Nearly every thing that is known appertaining to this order is 
expressed in the following brief summary. '^ Fine plants, almost exclusively confined to tropical 
countries. Dillenia speciasa a native of India, is a most noble tree, with large yellow flowers, 
rivalling those of a Magnolia, Hibbertia volubilis is a green house plant, well known for the 
beauty of its blossoms and their powerfully foetid smell. The medical properties of this order are 
scarcely known ; a decoction of their leaves or bark is astringent and used for gargles ; and the 
fruit of some of the species of Dillenia is used in India, mixed with water, as a pleasant beverage 
in fevers, llie foliage of some of the species is extremely scabrous, whence the dried leaves are 
used for the same purposes as fish skin, and sand paper in Europe, those of Trachytella aspera 
are even employed in China for polishing metal.'' Loudon^s Enoyclopadia of Plants 1055. 

It is certainly, to me, a matter of surprise, to find plants so fine as all the species of Dillenia 
are, so totally neglected in our gardens and lawns. From the facility of their culture and propaga- 
tion we might expect them to be of frequent occurrence, and yet, to the best of my recollection 
I never saw a single species of this fine femily in cultivation in India. In England where they are 
more attentive to the ornaments of the garden, Z). speciom is of frequent occurrence in hot houses, 
being prized, not less on account of the magnificence and beauty of its flowers, than for the fecility 
of its propagation. ** They thrive best in loamy soil. Ripened cuttings not deprived of their 
leaves, strike root freely in a pot of sand, plunged under a hand-glass in heat. Good seeds some- 
times arrive from India; placed in a moderate hot-bed frame they will succeed well." Such 
are the brief and easily followed directions for the culture of these plants, which, I hope ere 
long, to see acted upon by the Horticultural Society for the difinsion of these beautiful trees 
among us. The species of fVormia^ one of which is a native of Ceylon, are notles? deserving 
of our attention, on account of the magnificence of their foliage and beauty of their flowers. 
Several species of Dillenia are large trees, and afford valuable timber on account of its 
hardness and durability. 

As stated above, little is known regarding the properties of Dilleniacece : the leaves and 
bark of several are astringent, and decoctions of them are used as gargles and as washes for 
ill conditioned sores. The fruit of most of the species of Dillenia are acid, and used by the 
Natives in their curries, while the enlarged fleshy calyx of the ripe fruit, sometimes furnishes 
Europeans with '* a tolerably pleasant jelly." 

Remarks on the Genera, &c. Roxburgh, as appears from his Flora Indica, was only 
acquainted with nine species of this order, which he referred to two genera Tetracera and 
Dillenia. These nine are now distributed among four genera, his Tetracera Sarmentosa beiiie 
the Delima Sarmentosa of all modern authors, and his Dillenia Pentagyna having been raised 
to the rank of a distinct genus, though, as it appears to me, on insufficient grounds, under the 
name of Colbertia Coromandelina. To these four original Asiatic genera, several others have 
recently been added. Vahl founded Schumacheria on a Ceylon plant, DeCandolle Trachytella 
on one from Cochin China, Jack .^crotrema for a Malayan one, and Blume Capellia for a 
Javanese one, Lindley Actinidia for one from Nepaul. To these it may be added, that 
Wormia has been discovered in Ceylon, making up the number of Asiatic genera to 10 out of 
36, the total number yet discovered. 
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Of these 10, four are certainly natives of the Indian Peninsala, namely^ TelracerUy Dillenia, 
Colbertiay and Acrotrema : Colbertia however, being only separated from Diilenia, by having a 
few of the stamens sterile and longer than the rest, and fewer pistils. This last character is now of 
no value, owing to some species recently referred to the genos, on account of their sterile stamens, 
having as many as 12 styles, the remaining distinction, sterile stamens, does not seem sufficient to 
authorize its removal as a separate genus, on w.hich account. Dr. Arnott and myself, following Rox- 
burgh, reunited it to the older genus, thus leaving only three for the Peninsula. Delima Saimentosa 
quoted by Roxburgh as aPeninsular plant on the authority of Rheede's figure (Hort. Mai. 7 tab. 53) 
has not yet been found on the continent of India, Rheede's figure representing a plant not even 

* referable to the order. The genera Acrotrema and Schumacheria, the ones here figured, require 
a somewhat more detailed notice. The former was established by the late Dr. Jack in the 
Malayan miscellanies for a Malay plant first discovered by him : since then two species have 

' been discovered in Malabar, and some othens in Ceylon. Some of the Ceylon ones I have seen, 
and think quite distinct from the Malabar plants, but owing to my not having specimens I do 
not attempt to characterize them. The genus was thus briefly defiped by its discoverer, '' Calyx 
pentanhyllus; Coro//a 5-petala, patens. iSifamtna 15, erecta, y^/amen/tf brevibus, ant heris longis, 

' nneanbus apice biporis. Ot^arm 3, distincta, 2-spora, ovulis angulo inteiiori affixis. StiliS. 
'Stigmata simplicia. Capsulce uhilocularis — Herba xicaulk^ pUosa^ pedunculis racemosa multi- 

. JloHs,^^ . With this character both ^. co^^a^t/m and Wightiahum stifficiently agree, but the species 
now added calls for some modifications to admit of its being received into the genus. Thus in 
A, Arnottianum, in place of 15 there are nearly 30 stamens, in place of 2 ovules they are very nu- 
merous, and in place of one or at most two seeds I have observed nearly 20 in one carpel. The 
. inflorescence also difiers ; for in place of a short raceme, on the extremity of an erect naked scape 

. they fLve borne on a procumbent sucker-like branch, covered throughout with appressed scale- 
like bracts, from the axils of ^hich, the long filiform pedicels spring. 

The species equally require revision since the addition of A. Arnottianum^ but that I feel 
' averse to attempt until I receive specimens of the Ceylon species, I shall therefore content my- 
self for the present by stating that A. costatum and ^. Wightianum seem, from description, very 
nearly allied, if indeed distinct, (bur former character is referable, partly» to two, very distinct, 
specie, owing to our specimens of both, being so very imperfect «s to prevent their being 
recognized as distinct) while A, Arnottianum is so widely removed from both in every thing but 
•habit, that it may almost be considered adistinct genus. In the former, the flowers are borne 
on an erect scape, and the carpels 1^2 seeded; in the latter, they spring from, apparently, an 
abortive surculus (sucker) and the carpels are many seeded. 

The genus Schumacheria was orrginhlly estat)Iished by Vahl, and published in a German peri- 

. odical, apparently little known, and se^ms to-have been so imperfectly described, that DeCandolle 
with all his care and research, seems either to have overlooked it, or "was unable to determine its affi- 
nities and place in the system of plants, as it is not taken up in his Systema Naturale. Springel has 
equally overlooked it, and has even published, another, and very different genus, under the same 
name : hence we may conclude the genus was virtually lost until resuscitated by Dr. Arnott, 
>hQ published a revised character in Jameson's New Philosophical Journal for April 1834. 
His character, though detailed and accurate, seems still to have left some point doubtful, as Pro- 
fessor Lindley in the second edition of his excellent " Natural system of Botany," has .placed it 
at the conclusion of his arranged list of genera of the order, as if uncertain^ either of its proper 
place or whether it actually belonged to the order. A genus so little known, and which may be 
fbund to merit a different fate, I have thought a suitable subject for this work. In the specific 
name I have followed Dr. Arnott, this being undoubtedly his plant, though it is possible, Vahrs 
may be a different one, as I am informed by Colonei Walker, that, he has recently met with 

' several other species, all quite distinct from the one here represented, descriptions of which I 
hope by and bye to have an opportunity of introducing. . 

.AcKOTftSMA. Herbaceous low planla. Leaves alt radical Pe- 

' ' _ i.o/v . ^f tiols short, their margins dilated into membranaciouSf 

Generic CuAaACTiw. Slamens 15-30, erect: /ila^ somewhat sheathing auricles. Peduncles either erect 

ments short: anMer* adnate, long, linear, opening ^^apes, bearing a short terminal umbeUite raceme; 

by terminal pores. OvartesS, adherent at the base or sucker^iAe, clothed with dry scaMike bracts, from 

only, e^ch terminated with a «/y/f and simple */i^«a.- ^^^ ^y* of which the long, slefuier, one-fioi^red 

ovules few or many m each. Carpels 3, capsular: peduncles spring. 

Ife«fl^i%20, furnished with a membranous aril. . >/'«•. 
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L A. Amottianum, Leaves sprinkled with rigid 
hairs : peduncles, procumbent, surculose, many flow- 
ered : carpels many seeded. — Plate No. 3. 

2. A. Wighiianum, Leaves sprinkled with rigid 
hairs, more abundant on the veins: peduncles an 
erect scape, terminating in an 8-12 flowered raceme ; 
carpels, by abortion, one seeded. 

Both these species are found on the Malabar 
Coast, the former I also found at Courtallum, where 
the accompanying drawing was made. They fre- 
quent moist shady places in woods, in Courtallum, 
and under hedges on the banks of wet ditches in Mala- 
bar, flowering July and August, perhaps also at other 
seasons. 

SCRUMACHBRIA— VaHL NOT SPRINGEL. 

Sepal» 5 persistent ; 2 exterior, 3 interior ; estiva- 
tion imbricative. Petals 5 deciduous, hypogynous, al- 
erlnating with the sepals, two with the margin crisp- 
ed, estivation imbricate. Stamens hypogynous, numer- 
ous, all on one side, in several series, monadelphous, all 
fertile. Filaments short, united at the base into a 
short somewhat flattened androphorc. Anthers linear, 
elongated, 2 celled ; mucronate at the point Torus 
none. Ovaries 3, free, villous, 1 celled, 1 styled, 1 ovu- 
led. Ooule ascending from the base, arilled. Styles 



simple, terminal, filiform, glabrous, during estivation 
incumbent on the stamens, stigmas simple. 

Diffuse climbing shrubs^ branches glabrous, round, 
purplish coloured, the young shoots somewhat flatten* 
ed. Leaves alternate, coriaeious, glabrous, smooth, 
petioled, exstipulate, repando-serraied, the serratures 
mucronate, feather-nerved, nerves paralled, simple. 
Petioles channeled, dilated at the base, half embracing 
the stalk. Spikes panicled, terminal, and from the 
axils of the extreme leaves, and equalling them in 
length. Flowers sessile, secund, bibracteate at the 
base. 

S. Castaneifolia. — (Vahl : p Grahamii Arnott.) Cey- 
lon in woods near the banks of rivers.— P/a/e No. 4. 

In the species here represented the sepals are 
densely clothed on both sides with appressed shining 
silky hairs. 

Dr. Arnott distinguishes two varieties of this 
plant, a division which I adopt for the present but not 
without hesitation, as 1 think it probable, for the rea- 
sons already stated that Vahl's Castaneifolia and Ar- 
nott's /3 Grahamii, will be found diflerent species. It 
is to me a subiect qi regret, that Dr. Arnott did not 
republish Vahrs character and description along with 
his own, as aflbrding an additional means of determin- 
ing, by comparing other species, known to exist, with 
bolh the old and reformed character. 



EXPLANATION OP PLATES. 



3d.— DlLLBNUCB^ 



1. Acrotrema Amottianum, natural size. — 2. Flower 
front view, and opened to show the stamens. — 3. Calyy, 
ovaries, and styles.— 4. Anthers, back and front view. — 
5. Side view of an ovary cut vertically, and front view 
of a carpel full grown, showing the number and pen- 
dulous direction of the seeds. — ^6. A seed with its arillus. 
All more or less magnified. 



4th.— DlLLBNlACBJB. 



I. Flowering branch of Schumacheria castaneifolia 
natural size.— 2. Flower opened and seen from above, 
showing calyx, corolla, stamens, and ovaries, all in 
situ.— 3. Stamens removed. —4. Anthers, back and 
front view.— 5. Ovary opened, showing the solitary 
ovule. —6. Seed and arillus.— 7. Immature seed, cut 
vertically, all more or less magnified. The outline be- 
low represents a full grown leaf natural size. 



MAGNOLIACEiE. 

In this order a ternary, quaternary or quinary arrangement of the parts of the flower prevails, 
and both sepals and petals are coloured or petaloid, so as to be almost indistinguishable, and all 
are equally deciduous, varying in number from 6 to about 30, or more, in several rows, all hypo« 
g3rnous. Stamens numerous, distinct, hypogynous, anthers adnate, long, ovaries numerous, 
simple, 1 -celled, arranged on all sides of an elongated torus, above the stamens, ovules few, or 
numerous, suspended or erect, styles short, stigmas simple. Fruit consisting of numerous car- 
pels, but varying in their character, being either dry or succulent, dehiscent or indehiscent, dis- 
tinct or partially conate, arranged on an elongated axis, and sometimes terminated by an elonga- 
ted point or membranous wing. Seeds solitary, or several attached to the inner edge of the 
carpel, from which,when ripe, they are often suspended by a long slender umbilical cord, embryo 
minute, at the base of a fleshy albumen. Trees or shrubs, many of the former of great size, 
leaves alternate, not dotted, coriacious, entire, distinctly articulated with the stem,with deciduous 
stipules, which, when young, are rolled together enclosing the leaves like those of Ficus. 
Flowers large, solitary, many of them strongly odoriferous. Scales of the leaf-bud formed of 
stipules, either placed face to face or rolled up. 

Affinities. This order is nearly allied to Dilleniace€B,(rom which it is principally distin- 
guished by the petaloid^ deciduous sepals^ and the predominance of the ternary, not quinary 
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10 ILLUSTRATIONS OF INDIAN BOTANY. 

arrangement of the parts of the flower when few^ and by their number when the quinary occurs^ 
also by their spicate, not verticelled ovaries : from anonacese, to which they perhaps even more 
nearly approach^ by their stipules, and solid, not ruminated, albumen. 

Essential Character. Polypetalous ; polyandrous; ovary wholly superior ; carpels more 
or less distinct) leaves furnished with stipules : without transparent dots.* 

Geographical Distributfon. The species of this order are nearly confined to America 
and Asia, t wo or three bnly having as yet been found in Australia ; and none in Africa or Europe. 
In North America they are most abundant, the woods, swamps, and sides of hills of that coun- 
try, abounding in species. In India they have a very wide range ; extending from the southern 
provinces of Ceylon and the Peninsula, up to the Himalayas, some of the largest species of the 
order being natives of the valley of Nepal and neighbouring mountains, while others extend- 
ing eastward towards China and Japan, ascend as high as the 40^ of N. latitude. The species 
and genera however met with at the extremities of this range differ, Michelia being almost 
the only genus found to the southward, while Sphenocarpus and Manfrlietia are conspicuous 
in the north. There however, several fine species of Michelia are also found, four of which 
have been figured by Dr. Wallich in his Tentanum Flor. Nepalensis,andonein his Plant. Asiat. 
rariores. Of the known species of the order 14 are enumerated in Wallich's list of Indian plants. 
Blume has given characters of II in his Bijdragen, to these may now be added one from Mala- 
bar, one from the Neelgherries, figured by Zenker, the accompanying from the Pulney range 
of mountains, and three others, of which I possess specimens from the more elevated regions of 
Ceylon, making up the total number of Asiatic species yet known to about 30, four of which are 
either indigenous or naturalized in the Peninsula : two of these, are only met with on the highest 
hills ; the third, M, Rheedii equally on hills, and on the plains of Malabar ; while Michelia Cham^ 
paca, a doubtful native, is cultivated on the plains on account of its fragrant flowers. This predi- 
lection of the species for the hills is equally observed in most of the other Indian ones ; nearly the 
•whole of those mentioned by Wallich being from Nepal and Silhet. This order therefore in 
its geographical characteristics though nearly confined to the tropics, or, with one or two excep- 
tions, extending but slightly beyond them, can scarcely be viewed as a tropical order, certainly 
not to the extent that the Dilleniaceae are, since the finest and largest of them are natives of 
hills enjoying a very moderate range of temperature, so moderate indeed, as undoubtedly to 
bring them within the temperate range, and such as to induce Mr. Royle (Illustrations of the 
Botany of the Himalayas) to suggest the expediency of introducing several of them into 
Europe, on account of their great size and value as timber trees — a suggestion, well deserving 
of attention, and which, it is hoped, will be tried both in Britain and on the continent, as it is 
one easily made, and considering the unrivalled skill and facilities possessed in Europe for 
conducting such experiments, very likely to succeed. 

Propertiks and Uses. Bitter and aromatic properties are common to the order, andhave 
led Blume to remark, that by these properties they are known from Dilleniacece : their flowers 
are usually fragrant. The fragrance, according to DeCandolle, is such as to produce a decided 
action on the nerves, that from Magnolia tripetala inducing sickness and head-ache ; whi}e 
Barton states, that that from Magnolia glauca is so stimulating as to produce paroxysms of fever. 
The bark of some, though intensely bitter, is devoid of tannin and gallic acid ; that of the root of 
M. glauca according to Barton is an important tonic. In this country they seem too little 
known, to have found their way into the Materia medica of India, at least none of the order 
are mentioned by either Roxburgh or Ainsley as being employed in medicine, though Rheede 
(Hort. Mai.) in his account of Michelia Champaca, (1 tab. 69) does mention the bark of the 

* The order Winteriacem is only distinguished, esnentially, from this by the transparent dots of its leaves, and 
being so closely related, was formerly combined with Magnoiiaeew, It is now said, that what all writers have 
stated about the aromatic stimulant properties of Magnoliacece, should be applied to fV inter laeetB, Mo species 
of the order hae yet been found in India proper, but ilUcium Anisatum is a native of China, whence the Indian 
Bazars are largely supplied with its star-like capsules, possessing, as the name imports, both the fragrance and 
aromatic carminative properties of the true anise seed; and like it, furnishing to distillation, an essential oi], 
scarcely, if at all distinguishable from that procured from the European herb. The Caneila alba or fVinters bark 
is procured from a plant of this order, (Drymis Winter i) a native of South America. It does not seem proba- 
ble that if transferred to India the Drymis would succeed, but there is every reason to suppose that the star 
Anise {Illiciim), might with care be introduced, and prove a valuable acquisition to this country. 
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root R8 possessing deobstruent and emenagogue properties. As a perfume and ornament, the 
flowers are held in general estimation among the Natives. I have not heard of any of the 
southern species of Michelia being esteemed on account of their timber, though several of the 
Nepal ones afford large and valuable timber. Some of these might, I think, with every prospect 
of success be transferred to our mountain tracts, and would probably prove both useful and 
ornamental : in Mysore they might be expected to succeed well, though not equal to what 
analogy gives us reason to anticipate in the cooler regions of the Neelgherries and Pulneys. 

Remarks on the genera and sPEcrics. In this, as in most other very natural orders, the dis- 
crimination of both genera and species is always a task of much difficulty, and until Blume 
undertook the revision of the genera, of this order, nothing could be more perplexed. His 
very valuable and costly work, the Flora of Java, I have not an opportunity of consulting, there 
not being, so far as I am aware, a single copy in Madras, but being very fortunately favoured, 
through Dr. Arnott,with an abstract of his observations on the order I shall take the liberty of 
introducing it^ which I do^ the more readily, as it was prepared with reference to the species here 
represented. 

The generic characters assigned by DeCandolle for the separation of Magnolia and Mi* 
^heliay appearing to me involved and unsatisfactory, I requested Dr. A. to supply me with 
what information he possessed or could procure on the subject : the following is his answer. 

<^ I have looked at different books about the difference het^e^n Magnolia d^nA Michelia, 
and find the only man who has really made himself master of the subject to be Blume in his 
Flora Javse. He has remodelled the genera completely, and does not allow a single Magnolia 
in all East India ; the true ones are all American, and are determined by the anthers extrorse. 
Then as to DeCandolle's second section of MagnolicB, about the fruit of which DeC. was ignor- 
ant, Blume shows that it is composed of two or three genera, one part of them belongs to 
Michelia, another to Talauma, and one to Manglietia. He characterizes Michelia thus. Petals 
(i. e. petals and sepals combined) 6-15, rarely more, in a ternary or quinary order. Stamens 
numerous, the anthers anticous. Ovaries numerous, or rarely few, densely spiked but distinct 
from each other, many ovules. Capsules sub-globose, coriacious, half 2 valved, loosely spiked^ 
many seed, or by abortion 1-2 seeded. To this genus Blume refers all the Asiatic Magnolics 
with axillary flowers and loosely imbricated finiit, whether the latter contain /«m? or many seeds. 
To these belong Magnolia fuscata, Mag. excelsa Wall. Mag. parviflora DeC. {Michelia parvi- 
Jlora De Lessert ic. tab : 85 non DeC.) and several others. His genus Manglietia, we have 
nothing like, but to it belongs Magnolia insignis Wall, the ovaries contain many ovules and 
are concrete, while the capsules are combined into an egg-shaped fruit. A third of Blume's 
genera is Aromadendron, having 28-36 petals, in a quaternary order, ovaries closely combined, 
2 ovuled, &c. but that is truly a Java plant — lastly, is Talauma, which he has ascertained 
scarcely to differ from the American species for which Jussien made the genus. Here then are 
D-15 petals (or sepals) in a ternary oraer : Stamens numerous, anthers anticous, ovaries several, 
united^ 2 ovuled — Fruit of one mass, strobiliform, woody, irregularly dehiscent. Seeds 1-2, 
pendulous in the pits of the central, cylindrical, elongated^ receptacle ; which by the dehiscence 
IS left free ; the inflorescence is terminal. To this genus Blume refers Magnolia pumila of 
Springel (excluding synonyms) Magnolia pumila Andr. and DeCandolle, Magnolia Rumphii 
Spr. (excl. syn. Linn.) or Rumph. 2 tab. 69 &c. under his Talauma pumila (or Magnolia 
^wmi/a Andr.) he quotes, (like DeCandolle) Ouillimia Indica Rottl : which Rottler says he found 
in the continent of India. Now a question here arises, can Rottler's plant have been cultiva- 
ted ? or wild ? The only information I can get on that, is that in Curtis' Magazine, where, at 
t. 977, Magnolia pumila is figured, it is said '^ we have been informed that some botanists in 
Madras considering this plant a new genus named it Guillimia, in honor of Lady Gwillim, the 
patroness of science in that presidency." But there it is said to be from China. Now if 
Rottler's plant came from China, then it may be the true Talauma pumila, but if it came from 
the Peninsula, then I suspect it to be your Magnolia, probably the same as that given by Zenker 
as Michelia nilagirica ; and also the same as Colonel Walker and you have from Ceylon. 
At all events whatever Rottler's be, yours, Zenker's, and Walker's, have axillary inflorescence, 
and more than two ovules in each ovary, and carpels splitting down the middle so as to be half 
2*valved, and are unquestionably Michelia. 
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This exposition of the characters of the genera of this order leaves no room to doubt, 
that the plant have figured is a true AJichelia. 

The genus Michelia under Blume's amended and simplified character, is one of easy recog- 
nition, but the determination of the species^ owing to the great accession which has been made 
to their number, is now most diificult, not so much, perhaps, from their not affording adequate 
discriminating marks, as from their never having been subjected to a sufficiently comprehensive 
scrutiny to admit of their proper characters being elicited, by a careful comparison of one with 
another. Nor indeed is this to be wondered at, when we consider how seldom opportunities 
occur of examining them in their native places, and how few have yet found their way into cul- 
tivation. It is not without feelings of regret that I find myself forced, from the imperfection of my 
materials, to leave this task to another, or at all events to postpone the examination until some 
future opportunity, as the very few species of which I possess specimens, barely enables me to con- 
jecture, what series of organs are most likely to furnish either good specific marks or sectional 
subdivisions. For the latter purpose the number of spathes or bracts enveloping the young flower 
bud may prove serviceable, namely, whether two or three. For example, in M. Champaca^ 
there are two, one exterior, and early caducous, which, (for convenience) I call bractial, and one 
closely embracing the flower, which (for the same reason) I call calycine, while in M. Pt^/. 
neyensis there are three, one bractial and two calycine. The number of petals will perhaps be 
found to furnish another set of good characters, though for the present that seems doubtful ; 
but the number in each verticel whether 3, 4, or 5, promises to afford excellent sectional char- 
acters, since it may be presumed, that that series of numbers will be constant in each species. 
These structural differences, aided by variations in the forms and surfaces of the leaves ; whether 
rough or smooth, glabrous or clothed; the colour, kind, and degree of clothings of the spathes ; 
the form, size, colour, and whether smooth or warty, of the carpels ; and lastly, the number of 
seeds in each compared with the ovules, ought I think, to present such a combination of easily 
recognizable characters, as should leave but little difficulty in distinguishing a much more ex- 
tended series of species, than we have any reason to believe appertains to this genus. 

To what extent these hints for the discrimination of species will be found to avail in prac- 
tice, it is difficult to say, but it seems desirable that they should speedily be brought to the test 
of experience, since there is no genus, of the same extent, in which it is so difficult to determine 
the species. Much attention, and the examination of numerous specimens will no doubt be 
required towards the determination of the value of characters taken from the corolla, but those 
taken from the spathes and fruit, will, I suspect, be more steady, and, by so much, more valua- 
ble, at the same time, that they are more easily ascertained. 

Adopting the number of spathes as a sectional character in the manner mentioned above^ 
the following distribution of species into two leading sections, will probably be found correct. 

1st. Flower buds toith one bractial and one calycine spathe, 

M, Champaca, M. excelsa. M, Doltsopay M, Kisopa^ M, auraniiacay M. fmcatUy M. 
nilagirica ? and three undescribed species in my herbarum from Ceylon. 

2d. ffith one bractial and two calycine spathes, 

M. PulneyensiSy M. lanuginosa (?J and perhaps some of the Magnolice of DeCandoUe's 
second section, which are referable to this genus. 

The Nepal species with the exception of the last, I have referred to the first section on the 
authority of the following passage in Wallich's Tentamen Fl. Nepalensis, " they (the flower 
buds) are enveloped in two entire membranous rounded spathes, the outer one much sooner 
caducous than that within." Such is the case with the outer or bractial spathe of M, Putney- 
ensiSj while the two interior ones seem to separate about the same time. M, lanuginosa^ I 
have doubtfully referred to the second section, owing to two bracts being represented in the 
figure as if caducous about the same time ; while in the others, one only is figured. Should the 
sectional characters I have proposed be found applicable to all the species I have respectively 
referred to them, there can be no doubt of my plant being distinct from all, unless it should be 
found that M. nilagirica is incorrectly described, which I fear is the case, though from never 
having seen specimens, I do not feel myself at liberty to offer any opinion on the subject. I 
may here observe that the cluster of fruit represented in my figure does not belong to the true 
M. PtUneyensis, but to a new and distinct species, (namely^ M. Rheedii of this work,) and 
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was, I now think rather unfortunately, introduced, merely as an example of the fruit of the 
genus. To prevent confusion however, I shall in a future number, publish a figure of an entire 
specimen^ such as I found them. 

The following synopsis of Indian species of Michelia, arranged on the principles above 
explained, though probably far from correct, is offered, in the hope that it may prove useful to 
those who may have opportunities of examining recent specimens, by directing attention to 
those points whence it seems probable, good characters may be derived, and thereby enable 
them to draw up such descriptions as will furnish botanists with the materials required to define, 
with precision, the species of this hitherto most difficult genus. The want of specimens or 
figures of the Eastern forms, prevents my attempting to introduce any of them. 



{ L One bracttal and one calyeine spaihe, 

A. Petalt numerous, (12-15) in a ternary or quinary 
order, 

1. M. Champaca, Leaves ovate, oblong, much acumi- 
nated, acute at the base, the midrib beneath, petiols, 
peduncles and spathes, silky — Blume. 

Leaves lanciolate, glabrous— Z>. C, 

Leaves lanciolate— Xtn. fFilld. Ptrsoon. 

Such are the brief and vague characters assigned to 
this species; hence it is not to be wondered at, that the 
.habitation allowed is equally vague and unlimited; 
.namely, the whole of India and the Eastern Archi- 
pelago. As synonyms, DeCandoUe quotes Rumphius, 
Herb. AnUnwnense 2— tab. 67» and Rheede Hort, MaL 
I tab. 19 ; which, judging from the figures and the des- 
criptions are, i think, different plants. 

According to Rumphius's figure, the leaves are ovate 
lanciolate, tapering to a slender point, and are des- 
cribed as " being a span long, and two inches broad," 
(agreeing so far with Blume's character) the flowers 
nave 15 petals, ranged in three rows, or in a quinary 
order, the five exterior ones smaller than the middle 
row, while the interior are much smaller than either; 
and lastly, the stamens are described as numerous, 
short an J thick, behtmg roundish anthers; a peculiarity, 
which at once separates it from all continental Indian 
species. Rheede^s description is less explicit, but still 
such as to afford good grounds for separating his from 
the Amboyna plant. The leaves, according to the 
figure, are elliptic, much acuminated, and attenuated at 
the base, until they imperceptibly pass into the petiol. 
The petals are said to be in verticels of eight, indicat- 
ing a Quaternery order, (thus associatinn^ it with Wal- 
lich's if. ewceUa) the inner row passing into stamens ; 
which are said to be cuspidate, as in the other Indian 
species. The fruit are differently represented by each, 
but by neither well ; but Rheede describes the ovaries 
of his plant as terminating in a circular scutelliform 
point; a very unuausd appearance in the genus, but 
which, I have ascertained to exist in the ovaries of the 
fruit represented in my plate, and from which I infer 
that that spike presents a correct figure of the fruit of 
Rheede's plant. This therefore 1 propose separating 
from Rumphius' plant as a new and distinct species, to 
be afterwards denned in its, presumed, proper place, un- 
der the name of Af. Rheedii. Whether Blume and 
Rumphius describe the same plant, I leave to eastern 
botanists to determine, as I have seen neither. 

2. M. Doltsopa. (Wall. Tent. Fl. Nep.) Leaves ellip- 
tic-oblong, much acuminated, slightly pubescent be- 
neath, long petioled : stipules and spathes clothed with 
rusty coloured pubescence: petals 15, arranged in 
quinary verticels, sub-pubescent, mixed with minute 
spots at the base : styles short, recurved, very panillose. 

IVoods of the valleys and lower hills of /Vepal-^ 
Wall. The fruit is neither described nor figured. 
I have adopted Wallich's figure and description in 



this and the following, for the type of these spe- 
cies, as he seems to have no doubt of the identity of 
his plants, and those of Buchanan Hamilton, and 
DeCandolle. 

3. M. Kisopa. (Wall, 1. c.) Leaves ovate, lanciolate, 
acuminated, coriacious, glabrous : stipules and spathes 
villous, whitish, the last very obtuse : petals 12 (ter- 
nary?) nearly equal, acute: ovaries villous: styles 
longish, recurved: carpels remote, smooth, sub-glo- 
bose, contracted at the base as if pedicelled, not ver- 
rucose, three or four seeded: seeds enclosed in red 



pulp. 
Foi 



J*ound in many of the woods of iV«pa/— Wall. 

The rachis of the fruit is represented as branched : 
this must surely be a very unusual occurrence, yet it is 
not alluded to in the description, which merely men- 
tions the spike as being tortuous. It is perhaps attri- 
butable to an error of tne draughtsman, who has takea 
that method of representing a tortoous spike. The 
carpels of this species are too smooth, and free from 
warty inequalities on their surface, to admit of this be- 
ing associated with my M. Rheedii* 

4. M. aurantiaea (Wall. Plant. Asiat. Rar. 2. 39 
tab. 147) Young shoots, petiols, and peduncles, hairy : 
leaves ovate, oblong, ending in a long attenuated acu- 
men, acute at the base, pubescent beneith : stipules and 
spathes, clothed with greenish brovm pubescence: 
petals numerous (20) in a quinary order, (orange 
coloured) stamens numerous, sessile, much shorter 
than the column of fructification: ovaries densely con- 
gested, ovate: styles recurved : ovules— fruit *- 

Pegu near Rangoon, flowering in 6>/>/€OT6er— Wall* 

5. M. Walkerii. Young shoots villous, leaves ellip- 
tic, lanciolate, acuminated, acute at the base, glabrous, 
except the young ones which are clothed beneath with 
silky pubescence : stipules and spathes silky : petals 
about 12, narrow, lanciolate, pointed : stamens numer- 
ous, mucronate, equalling or exceeding the colums of 
fructification, half the length of the petals : ovaries 2 
ovuled : carpels globose, one seeded, slightly warted. 

Ceylon in woods, Nuera Ellia, flowering in March 
and April. First communicated by Colonel Walker, 
and afterwards gathered by myself. 

A large shrub or small tree, the smaller leaves to- 
wards the ends of the branches, narrow, lanciolate, the 
larger ones elliptic, oblong, coriacions, 21 to 3 inches 
long, and one broad, short petioled* 

B. Vetals few (6-9) in a ternary order. 

6. M. ovalifolia. (R. W.) Glabrous, leaves elliptic, 
broader towards the point, abruptly and shortly acumi- 
nated, acute, passing imperceptibly into the petiol, at 
the base : stipules and spaihes clothed with stiff short 
appressed shining hairs : petals 6, spreading, obovate, 
obtuse : stamens^ numerous, nearly sessile, mucronate, 
shorter than the column of fructification ; ovaries few, 
three ovuled, style curved at the point, equalling the 
ovaries: firuit*- 
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Nmtivi of Ceylon whence my speeimene were 
muniented bv Colonel fVelker, 

Apparently a shrub, with smallish (3 or 3| inches 
long, by i\ broad) coriacacious leaves flowers, large in 
proportion, petals 4 or 5 times the length of the 
stamens and column, ovaries, as in all the other species 
I have examined, clothed with whitish hair. 

J.IA.glauca, (R.W.) Very ramous; branches rigid, 
short, glabrous, except the extreme shoots: leaves 
glaucous beneath, obovate, much attenuated towards 
the base, ending in a short blunt acumen : stipules and 
spathes whitish, silky, petals 6, spreading, obovate : 
stamens numerous; filaments nearly equalling the 
short anthers, which together, scarcely exceed the 
pedicel of the column of fructification, and are about 
six times shorter than the petals : ovaries numerous, 
densely congested towards the point of the column : 
styles recurved at the point only : fruit — 

A ncUive of Ceylon, where it woe found by Colonel 
Walter, who communicated specimens, but without 
fruit. 

This like the other Ceylon species, judging fh>m 
specimens only, has more the appearance of a shrub 
tnan a tree : the leaves rarely exceed an inch and half 
in length, and are nearly as much in breadth across the 
broadest part, near the point, these are borne, two or 
three together ; on the extremities of numerous short 
rigid branches. The most distinctive mark however 
of the species is, the short anthers in proportion to the 
filaments. Generally the anthers are ttiree or four 
times the length of the filaments, but here, they scarce- 
ly exceed that standard, and then both barely equal the 
length of the elongated pedicel of the ovarial column. 

C. Petals in a quaiemery order. 

8. M. excelsa, fBlume. Magnolia excelsa Wall. 
Tent FL Nepal). Leaves oblong, elliptic, acumina- 
ted, glaucous beneath, stipules ana spathes, tomentose, 
deep rusty brown coloured, petals 12 in a treble series, 
(ouatemery) stamens numerous, one third the length 
CI the petals, filaments very short: ovaries, smalls 
4ovulea: carpels, sub-globose, small, warty, one seeded: 
seed enclosed in red fleshy pulp. 

Nepal.-^Sheapore hill ai an elevation of aboul 7000 
feet above the sea, flowering in March-^fruit ripe in 
October-^ Wall. 

This magnificent tree attains the height of from 50 
to 80 fset, and i8 most remaikabjy limited in its station 
being, Dr. Wallich informs us, confined to a single spot 
on mount Sheapore. The wood is highly pnved by 
the natives of Nepal, where it is sold under the name 
of Champ. 

? 9. }A.Rheedii. (R. W.) Arborions, glabrous : leaves 
elliptic, oblong, acuminated, attenuated at the base : 
flowers many petaled, (about 20) in a quaternery (?) 
order, the outer series the largest, obtuse, the interior 
ones cuspidate : ovaries numerous, congested ; styles 
caducous, leaving a smooth, circular, shielci-like scar on 
the apex: ovales numerous (10-12) : carpels large, ap- 
proximated, rough, marked with numerous prominent 
warts, about four seeded ; seeds triangular, testa ^rd, 
black, enveloped in red fleshy pulp. 



Champacam Rheede Hort. Mai. L tab. 19. M. Che 
paea partly Lin. Willd. DeCandoUe, not Blume. 

A native of Malabar and the more elevated hills 9f 
the Peninsula, Putney mountains at an elevation o^ 
abeui 5OOO/#0<. Shevaroy hills 450a-<m both ofwhiett 
I gathered specmens. 

I am enabled by means of cultivated specimens of 
the Champaca, which correspond in almost every par- 
ticular witn Blume's character, so far as it goes, to se- 
parate this species, though on characters less preeise 
and satisfactory than I could have wished, owing to 
my snecimens not being in flowen The ovaries and 
carpels afford, in the present state of our knowledge, 
the best distinctive characters, the polished shield-like 
the ovaries is very characteristic, while the large pro- 
minent warts of the carpels are scarcely less so. 

? 10. M. nilagirica. (Zenker) Leaves elliptic, gla- 
brous, acuminated, acute at the base : stipules and 
spathes silky: petals 8 in two verticels: stamens shorter 
than the column of ft uctification: ovaries numerous, 
1-ovuled : carpels one seeded, warty. 

Neelgherries %n woods. Flowers white. 

This species associates in so many points with my 
plant, that 1 suspect a more careful examination will 
unite them. The points of difierence are, that in M. 
nilagirica, the spathes are described as single in place 
of ^ble, the corolla as 8 petaled, ranged in quater- 
nery series, 4 and 4, in plaee of 6*9 in ternary order, 
and lastly, as having pvariet with solitary orulesi in 
^aoe 4iBMeh. 

f 2. One braetial and two calyeine epatkee. 

11. M. Pulneyensis. (R.W.) Glabrous, leaves ellip* 
tic, or sub-obovate, acuminated, acute at the base : sti- 
pules and spathes, clothed with silky appressed hairs : 
petals 6-9, ranged in ternary order, exterior ones obo« 
vate, interior whennineilanclolate: stamens numerous 
mucronate, nearly equalling the column of fiructifica- 
tion: ovaries numerous, .4-ovuled: fruit— 

Woods, Pulney mountains at an elevation of tOQO 
feet, flowering in September. 
A handsome, tall, straight, tree,with ascending scarce- 
ly spreading branches. The leaves vary in their form, 
being elliptic in some and passing into obovate in 
others, coriacious, glabrous. Peduncles shorter than the 
petiols, thick, hairy, marked with two rings, where the 
spathes have separated, stamens numerous, caducous, 
except two, which often remain, long after the othera, 
attached to the middle pedicel, ovaries numerous^ 
ovules, very constantly, four, suspended. 

P M. Lanuginosa. (Wall. Tent, Fl, Nepal.) Every 
where clothed with greyish woollv pubescence : leaves 
oval, obtusely acuminated, sliglhtjy attenuated and 
acute at the base: stipules and spathes, tomentose; 
petals about 12 in a ternary (?) order; column of fruc- 
tiflcation nearly twice the length of the stamens : ova- 
ries numerous, carpels 6ub>glol>ose, 2 or 3 seeded. 

Woods of Nepal, flowerittg in April and May. 

This species is readily distinguished by being every 
where clothed with woolly pubescence. As already 
observed I have referred it doubtfully to this section, 
on account of its supposed double spathe, two being 
figured, and mentioned in the description. 



JEXPLANATION OF PLATE. 



5th.-*-MA0N0UA0BJS. 

1 and 6.-^1. Flowering branch of Michelia Pulney- 
ensis, and 6, spike of ripe fruit of M. Rheedii, natural 
size.— 2. Flower bud, the exterior, or braetial spathe 
removed, and showing the 2 calyciae spathes reaidy to 
drop off.-*3* Torusi stamens, and column of fructifloa- 



tion.-»-4* Anther, front view.--»5. Ovary, entire, and cut 
vertieally, to show the pendulous ovules.— 7. 8. See(k, 
entire, and out transversely, all more or less magnified. 
—9. Seed, natural sise, covered with pulp, and iO (by 
mistake also 9) the same (tlie pulp removed) some- 
what magniflcd to show itfl triangular form. 
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ANONACEJS. 

This large, and truly tropical, order, is composed entirely of trees or shrubs, (no herba- 
ceous member has as yet been found appertaining to it) with alternate, simple, entire, ex-sti* 
pulate, often fragrant, leaves ; and hermaphrodite, except in Hyalostemma, (Wall.) regular, 
axillary flowers. I'hese are usually pale, or dull yellowish green, or brown, but sometimes 
yellow, and in Uvaria grandiflora are rich crimson, for the most part axillary, solitary, or a" 
few together ; but in Guattena longifolia they form large clusters ; in Artabotris, they spring 
from curiously hooked grapples, or tendrils, apparently abortive branches. 

The calyx is generally deeply three parted ; or rather perhaps, consists of three distinct sei>als, 
partly united at the base ; where they are very broad. The corolla consists of six petals, in a 
double series, three and three, often unequal ; sometimes the exterior, sometimes the interior 
series, being much larger than the others ; all caducous. The stamens are usually very numer- 
ous, sessile, and closely cover the whole of the enlarged, somewhat globose torus, rarely definite as 
in Bocagea : the anthers are two-celled, lateral, opening outwardly, and surmounted by an elonga- 
tion of the connective, sometimes pointed, but oftener flattened, and truncated, more rarely they 
are adnate,as in MiliiLsay^ peculiarity which, when it occurs, promises to afford a useful generic 
distinction. The ovaries are generally numerous, one-celled, congested on the apex of the prominent 
torus, either free or united : ovules few or numerous, variously attached ; being either numerous and 
transverse, springing in a double row from the inner angle of the cell in Uvaria ; or solitary, and 
erect, and from the bottom of the cell in Quatteria; or pendulous from the top of the cell in Orophea. 
Style usually short or wanting, stigma capitate. The fruit is apparently more variable in its character 
than the other parts of the fructification, and has hitherto been almost entirely looked to for generic 
distinctions. In some, it consists of numerous, united, one-seeded, carpels, enveloped in soft pulp, 
and forming together a pulpy fruit, as in ^nona/ (the custard-apple, sour sop, and bullock's heart) 
in others, the carpels have one or several seeds,and are borne on a long peduncle,as in Uvaria^ Guatt 
teriay &c. and sometimes these carpels though otherwise distinct, remain sessile, or with the pedun- 
cles so short that the carpels form together a globose head : (this variation occurs in some species 
of Uvaria, nnd JUiliusa.) In others, as Unonay the carpels are elongated^ containing several seeds, 
and contracted between them like a necklace of beads. The seeds universally possess the 
remarkable character of having ruminated albumen, like those of the nutmeg. A few have 
them arilled as in that genus, which (aril) when it exists, is supposed to secrete at the base of 
the seeds, a resinous highly aromatic matter. This is the case in what is called the Ethiopian 

Epper, f Habzelia EihiopicaJ and some others, which, partly on that account, the younger 
eCandoUe has united to form the genus Habzelia^ a genus common to both Africa, and Ame- 
rica, but not yet found in Asia. 

Apfinities. The afiinities of Anonacece are so various, as not to be easily indicated in a few 
words, but their closest alliance is certainly with Magnoliacece, from which however, they are 
readily distinguished, by their ex-stipulate leaves, their more distinctly formed, and sub-persistent 
calyx, by the form of their anthers, the arrangement of their ovaries, but above all by their rumi- 
nated albumen. This last character however, combined with the ternary arrangement of their 
flowers, the occasional presence of an aril, and their aromatic properties, so closely associates 
them with Myrsticacece, (the nutmeg tribe) that Professor Lindley seems to consider the latter, 
as little ehe than an apetalous form of AnonacecB. Thus constituted, it is difficult to give an 
abridged character of the order, but as, generally speaking, the Indian species present the normal 
forms, their character may be summed up in the following terms. 

Essential Character. Polypetalous, polyandrous, ovaries wholly superior : carpels more 
or less distinct : very rarely solitary : seeds, usually without an aril, albumen aromatic, rumi- 
nated. Leaves alternate^ ex-stipulate. In one Indian genus ( HyalostemmaJ the flowers are 
discious. 

Gbooraphioal Distribution. This, as already remarked, is strictly speaking, a tropical 
order, confined to Asia, Africa, and America, none having as yet been found in Europe, or Austra- 
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lia, and very few beyond the 30th degree of latitude. In 1832, when Alphonse DeCandolIe 
published his memoir on this family, he reckoned 204 as the total number of species, of these 
b7 are Asiatic, 95 American, and 22 or 23 African. He thinks, however, that the relative pro- 

fortion of the AnonacecR^ to the total vegetation, is nearly the same in all equatorial regions, 
n 1818, the number of known species amounted to 105, hence in the short interval of 14 years^ 
the number of species was doubled, and several have since been added. Dr. Wallich enumerates 
about 80 Indian species, to these one or two were added by Mr. Arnott and myself, and several 
other peninsular species, have been recently discovered in the course of ray excursions : doubtless, 
many yet remain in our jungles, especially in those tracts of hilly country, enjoying a moist 
climate, with a moderate range of temperature. From this I infer, that when such localities 
have been more carefully examined, the Indian list will be found to exceed 100 species ; which I 
consider the more probable, as I observed at Courtallum, where I found the greatest number, 
that they always occupied the thickest woods, and being themselves, generally of a very plain, 
and unostentatious aspect, with small flowers, are apt to be passed unnoticed. In proof of the 
correctness of this opinion, I believe it is only necessary to add, that when DeCandoUe and Dunal 
wrote, the number of known, Indian species, amounted to only thirteen. 

Properties' and Uses. Like most other tropical orders, the properties and uses of 
AnonacetBy are imperfectly known to Europeans ; and in this country at least,a very few have as 
yet been admitted into cultivation, though some of them are sufficiently ornamental. For their 
fruit, three species of Anona, are cultivated in India, •^. squamosa, (custard-apple) ji. reticulata, 
(bullock's heart) and ^, muricata, (sour sop). This last I have not myself seen in India, but 
being the wf . asiatica of Linnaeus, must have been one of the first introduced. 

The Guaiteria lonfnfolia (or Asochum) is commonly cultivated about Madras, and some other 
places, as an ornamental tree ; a distinction to which its elegant form justly entitles it, but its wood 
is said to be soft, and of little use. Artabotris ordoratissima, a dif^se shrub, with exceedingly 
fragrant flowers, springing from a curious hook, or grapple, is occasionally, though too rarely, cul- 
tivated as an ornamental shrub, which it well merits. These, to the best of my recollection, 
are the only members of this order, I have met with in cultivation. Many others both of 
Indian, and Exotic origin, might however be brought, with advantage, into our gardens. The 
Uvaria srandi/lora, a superb plant, a native both of Sumatra, and Ceylon, which has 
succeeded well m the Calcutta botanic garden, has large showy bright crimson flowers. Lfvaria 
narum the one represented here, might also form a desirable addition to the few ornamental 
shrubs, we possess. Guatteria virgata, (the lancewood of Jamaica) the wood of which is highly 
esteemed in England, on account of its strength, and elasticity, might form a very useful addi- 
tion to our stock of woods, suited for the operations of the coachmaker. 

Most species of Anonacece are remarkable for their fragrance ; and for their aromatic proper- 
ties, diffused through every part of the plant. The roots of the Uvaria narum enjoy these proper- 
ties in a high degree ; and are, we are informed by Rheede, much employed in Malabar, in the cure 
of a variety of diseases. He states that the infusion of them, is successfully administered in some 
forms of fever, and hepatic disease ; that bruised in saltwater and rubbed on the skin, they 
cure the morbus pedicularis, originating in general weakness. This property of destroying 
vermin, is equally enjoyed by the seeds of the custard- apple, which, we are informed, by Mr. 
Roy le, are, in Bengal, powdered and mixed with flour of Bengal gram, (Cicer ArietinumJ 
and used to wash the hair for the purpose of destroying these unwelcome intruders. Contrary 
to the usual character of the tribe, the leaves of the custard- apple have a heavy disagreeable 
smell. Upon the whole I think it may be safely asserted, that rich as India is, in species of 
this order, we as yet know very little of their useful properties, and judging from analogy, it 
may with equal safety be asserted, that they should be carefully inquired into. For example, we 
already know that most of the species, of Habzelia, natives of both Africa, and America, are highly 
aromatic, and that the seed of one, or more of them, forms a considerable article of commerce^ 
under the name of Ethiopian pepper. In Xylopia, (Bitiev wood, so called from the taste of the 
wood) a West Indian genus, the bitter principle so universally prevails, that every part of the 
plants possess it. In X glabra ^' the wood, bark, and berries, have an agreeable bitter taste, 
not unlike that of the orange seed. The wild pigeons feed much on the latter, and owe that 
delicate bitterij$h flavour, so peculiar to them in the season, wholly to this part of their food. 
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Fresh gathered from the tree, they are agreeable to the palate, and grateful to the stomach. 
The bark is also richly impregnated with this juice, as well as the wood, and both yield a very 
agreeable bitter in the mouth while fresh ; but that diminishes greatly after they are dried. 

The bitter quality of this tree is communicated with great facility. A handful of the shav- 
ings immersed in water, and instantly taken out again, will render it of a vfjry bitter taste. Sugar 
sent over in hogsheads made of this wood, was so bitter that no person would purchase it. 
Bedsteads, and presses made of it are proof against cockroaches and other insects."* A decoc- 
tion of it is said to create appetite, and possess the usual tonic properties of bitters. These 
examples are I presume, sufficient to establish the value of the properties inherent in members 
of this family, and go far to prove, that among the numerous Indian species belonging to it, we 
have good reason to expect, some, when properly investigated, will be found not less valuable, 
than the better known American and African ones. 

Remarks on the Genera, &c. Of this order Dr. Roxburgh, in his Flora Indica, gives 
characters of 27 species, classed under three genera, namely, Anona, Uvariay and Unona ; 
Guatteria, was afterwards added to the catalogue^ of Indian genera, by referring several of 
Roxburgh's Uvaria's to that genus. These genera were distinguished by characters almost 
entirely taken from the fruit, without reference to the ovary, or indeed to any other part : 
^;7o;?a, being distinguished by having a number of carpels, united into a single compound fruit : 
Uvariay by having its carpels distinct, stipitate, fleshy, many-celled, and many seeded ; with the 
seeds ranged in two rows : Unona, by having distinct, but dry, many-seeded, carpels ; the seeds 
ranged in a single row, and often resembling, by the contraction of the carpel between them, a 
necklace : GuaUeria, by having dry, globose, stipitate, one-seeded^ carpels. These simple, and, 
at first sight, apparently all-sufficient characters, were found on more carefiil examination to be 
exceedingly incorrect. Uvaria, for example, to which was attributed a many-celled fruit, and 
two rows of seed, was found to have a one-celled ovary, and the rows of ovules, if two, so close 
as scarcely to be distinguishable, and in truth forming a single line attached to the inner angle; 
hence the many cells, and two rows of seed observed in the mature carpel, must be produced by 
mere condensation of the surrounding pulp, and the divergence of the free extremities, of the 
seed, since they are all attached along the same angle of the seed vessel. In Unona, the struc- 
ture of the ovary is the same, with probably fewer ovules, hence it follows, that the abortion of 
a few ovules (by leaving more room for the regular development of the remainder) may convert a 
Uvaria, into aUnona; and vice versa, an unusual number of ovules, or any hindrance to the usual 
course of development of the seed vessel, might equally change Unona, into Uvaria ; the dif« 
ferences between the two genera, thus rest on adventitious, not structural, differences. In support 
of the justice of this position, it is only necessary to state, that a large proportion of the species 
of the latter genus, have, since the publication of DeCandolle's syslema, been removed to the 
former. The propriety therefore, nay, the necessity, of uniting the species of both, and of two 
American genera, having similar ovaries and fruit, {Asimia and Porcilia) into one genus, as 
ably advocated by M. Richard, in some remarks on the subject in the Flore Senegambie, 
becomes evident. Blume, however, as appears from DeCandoUe's memoir, has revised the 
character of Uvaria, and still keeps them distinct ; but as I have not his work to consult, I am 
unable to state with what propriety. Ouatteria, which in like manner is characterized from the 
mature fruit, without reference to the ovary, may be simulated by species of Uvaria, or Unona, 
through the abortion of all the ovules but one, a modification of which my collection presents 
specimens. 

Swayed by these fects, M. Richard proposes an amended character for Uvaria, in which 
the one- celled, many ovuled ovaries, with the ovules attactied along the inner angle, forms the 
essential distinction ; a modification which admits of the association of all the species now re- 
ferred, to the four genera above named. The character of Guatteria, might be similarly modi- 
fied with advantage, and would then, perhaps, be found to separate the American, from the 
Indian, division of the genus. All the Indian ones I have yet examined have a single, erect, 
ovule, attached to the bottom of the ovary. Whether or not the American species referred to 
this genus, possess this structure, I am unable to say, but in the following Indian ones, I have 

• Loudon's Encyclopaedia of Plants^ Art. Xylopia. 
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ascertained it to exist. Guatteria longifolia, Korinti, cerasoidef, and suberosa. By this addi- 
tion to the character, all AnonacecejVfith single seeded carpels, but having more than one ovule, or 
even with one ovule pendulous, or attached to the inner angle, and placed transversely across 
the cell of the ovary, will be excluded. In combination with this structure of the ovary, I 
have in all the above instances, found the petals nearly equal, and the connectivum of the sta- 
mens truncated, that is, prolonged beyond the anthers, and ending in a broad shield-like apex. 

Four other genera have more recently been added, to the peninsular flora. Artobotris^ 
Brown, Militisa, Alph. DeCandoUe, Lobocarpus, Wight and Arnott, and Orophea, Blume. 
The first of these is well known : the second is described, and figured, by the younger DeCan- 
dolle, in a memoir in the Geneva, Natural History Society's, Memoirs, but apparently from very 
imperfect specimens, since his character differs in some essential points, from numerous speci- 
mens, I have collected since my return to India, and most of them from the same station, from 
which his was procured, namely, Courtallum. DeCandolle assigns to his, 3 sepals, and 3 petals, 
united half their length, and forming a bell-shaped corolla, at the base, that is two series of 
verticels. In mine, there are invariably three verticels, the two outer ones much Smaller, both 
hairy, and sepaloid, in aspect, giving it the appearance of having 6, in place of 3 sepals, and a 
3-petaled corolla: while the stamens are represented by DeCandolle as only 12 in number, and 
placed in a single series, round the elevated torus on which the ovaries are borne,while in mine, I 
have always found them, as in most of the other members of the order, numerous, closely covering 
the whole of the torus, and nearly sessile, in place of being furnished with a distinct longish fila- 
ment. I think I have now two species of this genus, one of which, in spite of these discrepancies, 
I consider the same as DeCandolle's. Lobocarpus, I have not again met with, and have nothing 
to add^ to what is contained in my flora. Oropnea, which I lately found at Courtallum, in dense 
thickets, is a handsome shrub, but with small inconspicuous flowers. It is readily distinguished 
by having the inner, series of petals, much larger than the outer, and attenuated at 
the base, into a distinct claw or unquis. The stamens are in a double? series about 15, and 
have the appearance of being 4-cellea, from a depression along the line of dehiscence. Ovaries 
with 2 pendulous ovules, and furnished with a large style. Some other, perhaps new genera 
and species, of which I have specimens, remain to be added, but as I have not yet been able to 
ascertain, whether or not they are already named, I forbear for the present, characterizing them, 
as it is my intention, so soon as leisure permits, to re-examine the whole series, and figure, and 
describe all those that are new, or but imperfectly known. One however, of these genera, of 
which I possess two species, both from Ceylon, distinguished by some unusual peculiarities, is 
too interesting to be passed over in silence on the present occasion. 

In the form of the corolla and torus, this genus associates with Ccelocline, but differs so 
widely in the character of its ovaries and fruit, as leaves me no room to doubt its being new 
and perfectly distinct. The most remarkable peculiarities observed in the course of my, perhaps 
too hurried, examination, were — 1st. The calyx is persistent, the sepals united to near the apex, 
enlarging with, and enclosing, the fruit. — 2d. The torus is concave, prolonged beyond the ovaries, 
bearing the stamens exteriorly, and the ovaries within. — 3d. The ovaries are indefinite, few (one ?) 
ovuled,with the ovules attached near the apex, and pendulous. — 4th. The styles are long, subulate, 
ending in a simple acute stigma. — 5th. The carpels are one-seeded, united into a single fruit, en- 
closed within the enlarged calyx, and ranged in a single row, round the central axis, with the 
solitary comnressed seeds, pendulous from the apex. The fruit, in my specimens, is not quite 
mature, but is sufficiently advanced to enable me to ascertain these points. This genus may 
therefore be thus characterized. 

pATONiA, R. W. carpel. Trees or shrubs : leaves oblong, lanciolate, 

acuminated, glabrous : flowers axillary, solitary, or 

Sepals 3, united at the base, persistent, enlarging several together, from a short peduncle, or abortive 

with the fruit. Petals, in a double series, distinct, branch: corolla slender ; petals tapering towards the 

Stamens numerous, distinct, truncated at the apex, point, pubescent : fruit, concealed within the tube of 

Torus concave, bearing stamens externally, and the greatly enlarged, 3-lobed calyx, 

ovaries within. Ovaries free: ovules solitary, (?) This genus is dedicated to Miss Paton, now Mrs. 

pendulous from the apex. Style longish, subulate. Colonel Walker. The name fVatkeria being pre-oecu« 

Stigma acute. Carpels numerous, (10-15) all united, pied, prevents me dedicating it to my highly esteemed 

enclosed within the enlarged tubular calyx. Seeds andamiablefriend, under the name by wtiich only she is 

solitary, compressed, penddous from the apex of the known to science, as the diligent and acute investiga- 
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tor, and, not less graphic than persevering, delineator, 
of the plants of Ceylon. 

1. P. Walkerit (R. W.) Leaves glabrous, oblong- 
lanciolate, acuminated : lobes of the calyx, acute in 
flower, obtuse in fruit : corolla somewhat ventricose. — 
Hab, Ceylon, in woods: communicated by Colonel 
Walker. 

The leaves are about 6 inches long, by 2 broad,with 
a long acumen, shortly attenuated at the base, glabrous 
on both sides. The corolla is somewhat ventricose 
in the middle, contracted within the calyx, and towards 
the point; lobes of the calyx very acute, and reach- 
ing to the dilated portion of the corolla, as the fruit 
advances, becoming broad, obtuse, and reflexed at the 
point. 



2. P. narvifolia (R. W.) Leaves lanciolate, acnroi- 
nated, glabrous : lobes of the calyx broad, very obtuse, 
hairy : corolla gibbous at the base, attenuated up- 
wards, tomentose : fruit — 

Hab, Ceylon, communicated by Colonel Walker, 

A shrub with glabrous, lanciolate, acuminated, leaves ; 
from 1} to 2 inches long, and about \ broad. Corolla 
very gibbous, or sub-globose, at the base, and thence 
attenuated to a point. Calyx lobes, broad, obtuse, 
shorter than the dilated portion of the corolla. The 
fruit of this species is still unknown, hence it may 
possibly prove a species of Cwloclitie, 



EXPLANATION OP PLATE 6. 



1. Flowering branch of Uvaria Narum,^4. Pedun- 
cle, and cluster of full-grown, stalked, carpels. — 
Natural size. 

2. Sepals, stamens, and ovaries. 

3. Flower, cut vertically, showing the ovaries and 
stamens on the prominent torus. 



5, 6. Back and front view of the stamens.— 7. Ovarr 
detached.— 8, 9. The same cut transversely, and longi- 
tudinally, showing the position of the ovaries. — 10, fl. 
A carpel cut transversely, and longitudinally, showing 
the position of the seeds, and the spurious cells of the 
fruit. — 12. A seed.^13. The same cut vertically, to 
show the ruminated albumen-- o// mora cr lessmagni" 
fied. 



v.— MENISPERMACEiE. 

This is a small tropical order^ consisting for the most part of twining shrubs, with alter* 
nate, usually entire, ex-stipulate, leaves; and numerous, small, flowers. The flowers are 
unsexual, and usually diaecious, consisting of one or several rows of sepals, (Lindley) or of 
sepals and petals, according to other authors, each row, having from three to four parts. The sta* 
mens are either distinct, each opposite a petal, as in Cocculus, or they are few and united, forming, 
in Cissampelos and Clypea, a small antheriferous disk in the centre of the flower, or they are 
numerous, and united, forming in Anamirta^ (the cocculm indicus of commerce) a round head. 
Anthers, either erect, proceeding from the point of the filament, or adnate, and attached trans- 
versely across it, as in Cissampelos. Ovaries, usually several, free, or but slightly united at the 
base, one-celled, with a solitary, pendulous^ ovule, attached, by the middle, to the angle of the cell. 
Drupes, usually berried, one-seeded, oblique, compressed ; the seed of the same shape as the 
fruit. Embryo curved in the direction of the circumference. Albumen thin and fleshy, rarely 
none. Radical superior, *' but its position sometimes obscured by the curvature of the seed** 
(Lindley.) 

Several, perhaps all the species, of the genus Coccultis are so remarkably tenacious 
of life, that if even a large branch be broken, at a considerable distance from the ground, the 
upper portion, immediately throws out a slender filiform root, which speedily re-establishes the 
connexion with the soil, and preserves the plant. I have seen such a root eight feet long, and 
not thicker throughout than a common pack thread. 

Affinities. It is difficult in the present state of the science to state the affinities of this 
order. Hitherto they have been supposed nearly allied to Anonacecs and Berberidece, and are 
placed in nearly all modern systems of Botany between these orders, a view in which Dr. 
Lindley, and as it appears to me, with cfood reason, cannot coincide. The following extract 
will explain his grounds of dissent, at the same time that it exhibits, while canvassing them, 
the ideas of those who take a different view. 

'^ It is usual to refer the species of this alliance to Polypetalae, because the calyx has its 
segments in two series ; and it cannot be denied that, if paper characters are alone to be con- 
sulted, this ought to be the proper course. But if we compare Cocculales with the orders with 
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1^ wliich they are thus associated, we cannot find one other important circumstanee of agreement. 

It is usual to station them near Berberacece or Anonacce ; but what their affinity really is with 

such orders it is difficult to conceive, evea if we admit their relationship to SchizandrecB, But 

if we look at them with an unprejudieed eye, we cannot fail to be struck with their general re- 

i semblance to Smilacc€e among Endogens, difiering in little except their Dicotyledonous, more 

^ highly developed, embryo, and exogenous stem. In the next place, their floral envelopes, 

^^ although in two rows, and therefore technically composed of both calyx and corolla, agree 

V altogether with the biseriate calyx of some Poli/gonacece, such as Rvmex. I'hirdly, the absence 

of zones from the wood assimilates them to Columnosae, In short, look at these plants in what 

^ way we will, their relation seems to be in all important particulars with Imperfectce, I, there- 

^ fore, station them here at. the peril of offending all the prejudices that have been gradually 

" growing up since the appearance of the Genera ptantarura of Jussicu in 1789." 

^ ^ The following extract from the same work, (Lindley*s Natural System of Botany) explains 

"^ the changes of position which the seed undergoes, in its progress from the ovule, to the mature 

Jruit. 

" According to Aug. de St. Hilaire, the ovule of Cissampelos is attached to the middle of 
the side of a straight ovary, which after fecundation gradually incurves its apex until the style 
touches the base of the pericarp, when the two surfaces being thus brought into contact unite, 
and a drupe is formed, the seed of which is curved like a horse- shoe, and the cavity of which is 
divided by a spurious incomplete dissepiment, consisting of two plates : the attachment of the 
seed is at the top of the false dissepiment, on each side of which it extends equally. 
PI. Usuelles, No. 35. The whole order requires careful revision by means of living plants, and 
is well worth the especial attention of some Indian botanist." 

Geographical Distributigk. As already stated, this is mainly a tropical order, the 
species of which are, with a few exceptions, natives of America, and Asia. Only five are 
known from Africa, and Siberia has one. Mr. Koyle mentions some species as extending up 
to the foot of the Himalayas, and states that, Cocctilus laurifoliuB is only found at elevations, 
on these mountains, of from 3,000 to 5,000 feet. Of the number of species referable to this 
order, it seems at present impossible to do more than make a guess, owing to the uncertainty 
which prevails in regard to them : many having been described under two or three difl^erent 
names, or vice versd, two or three under one. Dr. Lindley estimates them under 100, Rox- 
burgh describes 19, Blume gives characters of 16 from Java, exclusive of allied genera. Dr. 
Arnott and myself, after reducing some species enumerated in Botanical works, assigned 11 
as the number referable to the Peninsular flora : one or two I have since added, but even with 
these additions, I doubt whether the continental flora, so far as yet known, contains more than 
25 species. Dr. Wallich, in his list of Indian plants, enumerates 31, but not all continental, 
and as some of them have, on more careful examination than he had time to bestow, been found 
untenable, I believe, my estimate though moderate, will be found rather to exceed than fall 
short of the actual number, on excluding Stauntonia, which Mr. R. Brown does not consider 
a member of this order, 

Proprrties and Uses. This order though of limited extent, and having nothing attrac- 
tive in its appearance, yet claims for itself, much consideration, on account of the valuable pro- 
perties many of its species is known to contain. To it we are indebted for the deservedly 
esteemed Colombo root, the produce of Cocculus palmaftis, so valuable on account of its tonic, 
and antiseptic properties : the Pareira brava, which was at one time esteemed so powerful a 
lithontriptic, that it was expected to render useless the operation of Lithotomy, and is still con- 
sidered in Bazil, its native country, as a most useful remedy in all affections of the urinary 
passages. To this order also, we are indebted for the Cocculus indicu$f so well known in com- 
merce, but for purposes of such doubtful propriety, that its employment by the brewer to adul- 
terate Ale or Beer, is prohibited under no less a penalty than £200 and £500, upon the seller. The 
Guluncha, of this countrv, so strongly recommended as a febrifuge, (see Calcutta Medical 
Transactions,) is equally derived from this family. Bitter and tonic properties, in short, seem 
to pervade every member of the order. The Cocculus (menispermum) palmafus was formerly 
successfully cultivated in Madras, but being confined to a male plant, was soon lost, it is how- 
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ever, I believe, now growing in the Calcutta botanic garden, and is largely cultivated for its 
root in the Mauritius. 

The extract of Guluncha may be procured from the bruised stems of both Cocculus 
verrucosus and cordifolius, two very nearly allied species, the former, the produce of the 
Eastern Islands, the latter, met with in every part of India. The young shoots of the latter are 
prescribed as a tonic and alterative by the native doctors, and Dr. Ainslie informs us, appa- 
rently from his own knowledge of the feet, that the root, in doses of from 15 to 20 grains is a 
powerful emetic ; in which case, it would probably form an excellent substitute for Ipecacuanha. 
I'hose who propose making trials of the medicine, ought to collect the plant during the dry 
season, as it is found to become quite inert during the wet. Several other species of Cocculus ^e 
common on this coast, and probably all possess to a greater or less extent, similar properties. 
^namirta f Menispermum ) Cocculus, is abundant in Malabar, and also in the jungles of Cour- 
tallum. The seed of this plant is now ascertained to be an active irritating poison to quadru- 
peds and fishes, and is supposed to be so to man, as it communicates a poisonous quality to the 
flesh of fishes poisoned by it. They are not I believe used internally in medicine, but pow- 
dered and mixed with oil, they are used in Malab«ar in the cure of the inveterate cutaneous 
diseases, so common on that coast. These seeds have been repeatedly analysed : the kernel is 
oily with a nauseous and intensely bitter taste. On analysis it produced nearly half its weight 
of fixed oil, a concrete of the consistence of wax, an albumenous '* Vegeto-animal'* substance, 
a colouring matter, and a bitter crystalizable principle, to which the name of Picrotoxia (bitter 
poison) has been given, on which its poisonous properties depend, and which is so active, that 
12 grains given to a dog killed it in about 50 minutes, notwithstanding the copious vomiting 
which it excited. What renders this a more redoubtable agent is, the circumstance of its 
leaving scarcely any trace of its presence on the coats of the stomach. It seems a subject worthy 
of the attention of Chemists, to ascertain whether a similar principle exists in the seed of other 
species. Ceylon produces a large twining shrub, which Geertner and Roxburgh have described 
under the name oC Menispermum fenestratum, but which Mr. Colebrooke has with great pro- 
priety removed from that genus and constituted it the type of a new one under the name of 
Cosinium, the wood of which is yellow and bitter, and when sliced and infused in water for a 
few hours, is swallowed with the infusion, and recommended as an excellent stomachic. 

The allied genera of Cissampelos and Clypea possess bitter and tonic properties analagous 
to the these found in CoccvluSy and are used as such by native practitioners. The roots how- 
ever of Cissampelos glabra Roxb. are stated by Roxburgh to be extremely acrid, but are not- 
withstanding used in medicine by the native practitioners. In the West Indies and America, 
where the true Ciss. Pareira is found, it is much employed as a tonic in diseases of debility, as 
well as in those aflfecting the urinary organs, and is there esteemed, and even called, a universal 
medicine. Sir B. Brodies in his lectures on diseases of the urinary organs recommends it as 
particularly valuable, in all cases where there is a copious discharge of urine with a ropy alca- 
line mucus. It is also serviceable in catarrhus vesics. 

Remarks on Gbnera and Spkcies. The number of genera referable to this order is large 
in proportion to the number of species ; four only of these have however, as yet, been found in the 
Indian Peninsula, viz. Anamirta — Cocculus ^Cissampelos and Clypea, all readily distinguished 
by their male flowers. Anamirta, by having its stamens numerous and united into a globose 
head. Cocculus, by having them all free, and limited to six, each embraced by a petal, or petaloid 
scale. Cissampelos, by having four stamens united into a quadrangular disk, a 4-sepaled calyx, 
and petaloid scales combined into a single, cup-like, petal, embracing the single filament. Clypea, 
by having the stamens united, and forming a circular disk, surrounded by a 6-lobed calyx, and 
united, petaloid scales, as in Cissampelos, The seed in all are oblique, and curved, so as to bring 
the ends together like a horse-shoe. With reference Eo the species, I have nothing to offer in 
addition to what has been already said in our flora, with the exception, that Rheede's figure vol. 
7, tab. 62, quoted for Cocculus suberoraus, or Anamirta Cocculus, is more properly referable to 
C, macrocarpus, and that vol. 7, tables 19, 20 and 21, quoted for C malabaricus, and C. cordi- 
folius, seem all referable to the same species, and I think have a strong general resemblance to 
Anamirta, but certainly want the panicled inflorescence of that genus. Neither of these how* 
ever^ are good figures of C cordifoHus. Our genus Clypea, embraces the elements of two 
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genera, the first species, C harnandifoliay being a true species of Clypea, while C. Burmanni, 
may form the type of an intermediate genus, but more nearly approaching Cisxampeloa, than 
Clypea : and for which Dr. Arnott proposes the name of Cyclea / distinguishing it from both, 
by the male calyx being of one piece, campanulate, 4-lobed ; and collaterally by the absence of 
the foliacious bracts at the base of the female pedicels. To each of these genera, an additional 
species has recently been added. That to Clypea^ which Dr. A. has designated C IVightii, a spe- 
cies I found at Courtallum, is at once distinguished from C ha rnandi folia, by the male flowers 
being all collected into a single capitulum,in place of forming an umbel of 5 or 6 long peduncled 
capitula. I hope soon to publish outline figures^ of th^se species^ as well as of all those, 
ascertained to be endowed with useful properties. 

EXPLANATION OP PLATE 7. 

1. Flowering shoot of Coceulus maerocarpus, male 6. The same, one-balf of the testa removed to show 
plants. the seed. 

2. Panicle of ripe fruit, natural size. 7. The seed in siiu, cut longitadinally, to show the 

3. Male flowers, showing the sepals, and anthers, form of the cotyledons. 

one with the sepals, slightly 3-lobed at the apex, the 8. The same removed from the testa, the pointed or 

other a smaller flowered variety, with the sepals superior extremely, the radical— a/^ more or lees mag' 

/< entire. nijied. 

/^ 4. A detached stamen, with its adjoining petal. OesBRVATroN.— The cotyledons are enclosed in a 

5. A dried mature carpel, as seen in the iierbarium. thin coating of albumen, not shown in the plate. 

VI.— BERBERIDEiE. 

A small extra^tropical order, consisting for the most part, of small trees and shrubs, rarely 
• herbs^ with scattered, petioled, simple or pinnate, leaves ; the margines furnished with spinous 
teeth. The flowers are regular, hermaphrodite, racemose or solitary ; yellow, white, or reddish, 
being the prevailing colours. 

The calyx is inferior, free, of 3 — 4 — 6 — early diciduous sepals, which are often coloured or 
petaloid and surrounded by several bractioles, are ranged in a double series, with the margines 
overlapping each other, previous to the opening of the flower, (per CEstivationem alternatim 
imbricatis). Petals, equalling the number of sepals, and placed opposite! to them ; within, often 
furnished with scales or glands at the base. The stamens are free, equal to the number of 
petals, and are placed opposite them ; the filaments short, occasionally so irritable, that on 
being slightly touched on the inner surface near the base, they spring forward with elastic 
force, and strike the anther against the stigma.* Anthers two-celled, the cells bursting with 
elasticity by recurved valves* from the base to the apex, and not according to the more usual 
form, by pores or a longitudinal slit. Ovary superior, one-celled, with several ovules, usually 
springing from the base, erect: style short : stigma thick, orbiculate. Fruit a fleshy berry, or 
indihescent, capsule, with few, exarillate, erect, albumenous, seed ; albumen fleshy, or horny, 
with the straight embryo in the axis. 

Affinities. The afiinities of this order, like those of Menispermaceae seem as yet doubt- 
ful, and uncertain, much diversity of opinion prevailing, regarding them, among Botanists. 
'Generally they are considered very closely allied to Menispermaceae, on account of their ternary 
arrangement of the parts of the flower, and the stamens being opposite the petals. In both 
orders there is a double verticel of sepals, and in both, the petals are opposite the stamens : 
but the habit, unisexual flowers, and structure of the ovary of the latter, is difierent. 
Dr. Lindley thinks them more nearly allied to the grossulareae, (the currant and gooseberry 
tribe) a view in which he is well supported by the similarity of habit of the two orders ; as 
however the question is one of little consequence to Indian Botanists, where but one genus of 

• In preparing the figure, this curious piece of structure was overlooked by the draughtsman, owing to his 
magnified figure of the anther, being made from a young stamen taken from an unezpanded flower bud, in 
place of a fuQ grown flower. 
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the order, Berheris, exists it would be a fruitless labour to pursue the inquiry. In the singular 
structure of the anthers, there is a striking analogy with Laurince and other orders^ not other- 
wise akin to Berberidets. 

Essential Character. Polypetalons, dicotyledons with fewer than 20 stamens, anthers 
with recurved valves ; ovary wholly superior : caipels solitary : leaves furnished with stipules. 

Geographical Distribution. Of this order I doubt whether there is one species that 
truly deserves to be considered tropical. In so fieur as India is concerned, I believe, this is strictly 
correct ; all the species yet found in this country, being from high hills, where the reduced 
temperature amply compensates for low latitude. De Candolle (Syst. Veg.) gives a brief sum- 
mary of their distribution over the globe in nearly the following words ^' Natives of mountain- 
ous places in the temperate parts of the northern hemisphere, and of South America as far as 
the straights of Majellan, none in Africa, Australia, nor in the South Sea Islands." In India 
I have found them on the Neilgherries, Pulney mountains, and on the more elevated regions 
of Ceylon ; but none under 5,000 feet of elevation above the sea. Mr. Royle has several species 
from the Himalayas. 

Properties and Uses. — Under this head I have but a few words to ofier. The plants 
composing the genus Berberis, are in their native places, very ornamental, but I greatly fear, will 
not prove such on the plains of India, could we even succeed in introducing them, 'xhe berries 
are acid and astringent, very agreeable to the taste, and in Europe, are employed to make 
cooling and refreshing drinks for patients aflbcted with bowel complaints accompanied with heat 
of skin, thirst, and other febrile symptoms : in Nepal those of Berberis cristata^ are dried 
by the hill people and sent down as raisins to the plains. The wood and bark are strongly 
astringent, and are employed medicinally on account of these properties, either in tincture, or 
infusion. In the Upper provinces of India, we learn from Mr. Royle, that an extract, prepared by 
digesting in water sliced pieces of the root, stem and branches, of any of the species of Bar- 
berry, in an iron vessel, boiling for some time, straining, and then evaporating to a proper 
consistence ; is much employed in Indian medicine, and every where known under the name of 
Rusot. This extract, he considers the Lyceum of Dioscorides. He adds ** The rusot is much 
used by native practitioners, as an external application, both in the incipient and advanced stage 
of Ophthalmia ; it is frequently also employed by European practitioners, either alone, or with 
equal parts of Opium and alum rubbed up in water, ana applied round the eye. I have seen it 
particularly useful when the acute symptoms have subsided and the eye is so much swollen as to 
prevent the effectual aplication of any other remedy. By one surgeon of rank and experience, 
it was found particularly useful in the ophthalmia with which the European soldiers were 
afflicted on their return from Egypt ; and Mr. Playfair, the translator of the Taleef-Shureef^ 
says, it is perhaps the best application in Ophthalmia, ever used." 

So far as I have been able to learn this medicine is quite unknown in Southern India, I 
would therefore suggest, on the strength of the above very respectable autjiorities, that some of 
this extract should be prepared from the species found on the Neilgherries, which are the same 
as those found on the Himalayas, and subjected to experiment. 

In a commercial point of view the species represented is not undeserving of notice, one of 
the first European chemists (Vauquelin) havingascertained it to be inferior to few woods for dying a 
yellow colour, a fact, the value of which is enhanced, not less by the facilities of exportation to 
the coast, by the recently formed roads, than by the extent to which it may be supplied ; the 
species having a wide range of location along the western range of mountains. Mr. Drury in 
his report on the commercial products of the Coimbatore district mentions this shrub, adding 
** that, from experiments which have been made, the root of the tree yields the finest dye." 
He submits some samples of cloth dyed from the wood, the colours of which I have attempted 
to imitate on the three squares in the accompanying plate, whether these will be found perma- 
nent, technically " fast colours*' remains to be ascertained^ much of that property depending on 
the mordants used for fixing them. 

Remarks on Genera and Species. As only one genus of Berberide€B has yet been met 
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with in India, it afibrds no room for remark, I may however obserre, that, I think there is a 
new species of Berberis on the Pulney mountains, referable to the section Mahonea, with pta- 
nated leaves. I speak doubtfully, because I did not find flowers or fruit, and judge from habit 
alone : the Pulney plant being a diffuse shrub, with long, somewhat scandent branches, and the 
Neilgherry one an erect, sparingly branched tree. In all other respects, so fietr as I was 
enabled to judge, they are much alike, with this exception, that the Pulney one is met with at 
an elevation of about 5,000 feet, the Neilgherry one, to the best of my recollection, not under 
7,000 feet of elevation. 

EXPLANATION OF PLATE 8. 

1, 2. Branches of the Berberis tinctoria, one in 9. The same oat vertically, to show the seeds^-o// 

flower, the other in fruit, but not yet matare— ito/Mrai mort or less fMngntfied, 
site. The squnre figures in the comer represent three 

3. Bracts, sepals and ovary. samples of cloth, dyed of sioiilar coloars, from the 

4. Petals and stamens, petals, each with two glands wood of this thrub. 

at the base. Obsebvation. — ^The detached stamen was taken 

5. A detached petal. from a young, dried, flower bud, and did not present the 

6. Back and front Tiews of the stamens. characteristic valvular dehiscence of the order ; a de- 

7. Ovary cat vertically, showing the erect ovoles, feet, unfortunately, overlooked^ until the impression 
supported on a short pedicel* had been printed ikL 

8. A mature fruit. 



VII.-NYMPHCEACEiB. 

A small order of aonatic, herbaceous, floating plants ; with peltate, or cordate, fleshy 
leaves ; widely distributea over the northern, but very rare in the southern hemisphere ; more 
remarkablo for the beauty ci their flowers, and peculiarities of structure of their seed, which 
has given rise to much discussion among Botanists as to their affinities and station in the 
system of vegetables, than for their us^ul properties. 

The flowers are distinguished, by their numerous imbricated sepals, and petals, pessing 
gradually into each other, but finally distinguished, by the former being persistent, while the 
latter separate like those of other flowers. The petals, and stamens, are inserted into a large 
disk which surrounds, and more or less covers, the pistil, and pass imperceptibly into each 
other. The stamens are numerous, and inserted into the disk above the petals ; the filaments 
are petaloid, the anthers adnate, bursting inwards by a double longitudinal cleft. Ovary supe- 
rior, polysporous, many celled, with numerous stigmas, radiating mm a common centre, form- 
ing a sort of cup. The fruit is many celled, indehiscent, with numerous albumenous seeds, 
attached to its spongy partitions, and envdoped in a gelatinous aril. Albumen farioacious. 
Embryo small, on the outside of the base of the albumen, enclosed in a membranous bag. 
Cotyledons foliacious. 

Affinities. I have already observed, that much diversity of opinion exists among Botanists 
as to the affinities of this order, these, have been carefully examined by Dr. Lindley, and are 
ably stated by him in his Natural System of Botany, from which I shall introduce a rather 
long extract, explanatory of his views of their structure, the principal question being to deter- 
mine, whether they are Mono — or Dicotyledons. 

*^ There exists a great diversity of opinion among Botanists as to the real structure of this 
order, and, consequently, as to its affinities. This has arisen chiefly from the anomalous nature 
of the embryo, which is not naked, as in most plants, but enclosed in a membranous sac or 
bag. By some, among whom was the late L. C. Richard, this sac or bag was considered a 
Cotyledon, analogous to that of grasses, and enveloping the plumule ; and hence the order was 
referred to Endogens, or Monocotyledons, and placed in the vicinity of Hydrocharace€e. By 
others, at the head of whom are Messrs. Mirbel and DeCandolle, the sac is considered a mem- 
brane of a peculiar kind; and what Richard and his followers denominate plumule, is for them 
a 2-lobed embryo, wherefore they place the order in Exogens, or Dicotyledons. I do not think 
it worth citing all the arguments that have been adduced on each side the question, as Botanists 
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seem now ix> b« generally agreed upon referring AymphoeaeetB to Dicotyledons. I observe 
moreover, that Von Marties, who once adhered to the opinion, that ^ymphceacece are Monoco. 
tyledonoas^ and nearly rdated to Hydrocharacece^ (see Hortns Regius Monacensis, p. 25) now 
pkeea the order in its tree poeition near Ramtmculaceee (see Conspectus, No. 188). Those 
who are ourioas to investigate the subject are referred to DeCandolle's Memoir, in the first 
vdume of the Transactions of the Physical and Natural History, Society of Geneva. In thia 
plaee it will be suflSctent to advert briefly to the proof, that is supposed to exist of Nymphoeacece^ 
being Dicotyledons. In the first place, the structure of the stem is essentially that of Exogens) 
according to Mirbel's examination of the anatomy of Nuphar iuteum/m the Annalesdu Museum, 
vol. 16, p. 20 ; and of Nelumbium^ tjie close affinity of which, with Nymphceacece, no one can 
possibly doubt, in the same work, vol. 13, t. 34. In both these plants the bundles of fibres 
are described as being placed in concentric circles, the youngest of which are outermost; but 
they all lie among a great quantity of cellular tissue: between each of these circles is inter- 

Sised a number of air-cells, just as is found in Myriophyllum and HippuriSy both undoubted 
icotyledons in the opinion of every body, except Link, who refers the latter to Endogens^ 
(see Oewaohsk, 6, p. 288). Secondly, the leaves are those of Dicotyledons, and so is their 
convolute vernation, which is not known in Monocotyledons, and their insertion and distinct 
articulation with the stenu Thirdly, the flowers of Nymphoeacece have so great an analogy 
generally with Dicotyledons, and particularly with those of Magnoliace€Bf and their fruit with 
Papaveracea^ that it is difficult to doubt their belonging to the same group. Fourthly, the 
reasons which have been offered fcHr considering the embryo Monocotyledonous, however plau- 
sible they may have appeared, while we were unacquainted with the true structure of the ovule 
of other plants, have no longer the importance that they were formerly supposed to possess. 
The sac, to which I have already alluded, to which so much unnecessary value has been at- 
tached, and which was mistaken for a cotydelon by Richard, is no doubt analogous to the sac 
of Saururus and Piper, and is nothing more than the remains of the innermost of the mem- 
branous coats of the ovule, usually indeed absorbed, but in this and similar cases remaining 
and covering over the embryo. Brown (appendix to King's voyage) considers it the remains <rf 
the membrane of the Amnios, DeCandolle assigns a further reason for considering Aym- 
pfuBoeea Dicotyledons, that they are lactescent, a property not known in Monocotyledons. 
£ut in this he is mistaken ; LimnocharU, a genus belonging to Butomaceoe, is lactescent. It 
must moreover be observed, that the arrangement of the woody matter of Miphar ItUeumj is 
fer less obviously exogenous than weuld be supposed from the manner in which it is described 
by Mirbel." See Lindley's Natural System of Botany, 2d Ed. page 11. 

This order in addition to the peculiarities above cited, affords one of the best examples of 
the gradual transition of sepals into petals, and petals into stamens, there beine intermediate 
rows of both, that belong neither to the one set, nor the other. In some as rfymphceay the 
disk is so remarkably developed, that it elevates itself as high as the top of the ovary, to the 
surface of which it adheres, and the stamens being carried up along with it, appear to proceed 
from the top of the ovary ; and '^ in the genus Barclaya, the petals also are carried up with the 
stamens, on the outside of which, they even co-here into a tube, so that in this genus we have 
the singular instance, of an inferior calyx, and superior corolla, in the same plant.'' Lindley. 

As the affinities of this order have been so repeatedly and carefully examined by the ablest 
Botanists of the age ; I shall in preference to attempting to state them in my own words ; again 
have recourse to Dr. Lindley's assistance^ and introduce another extract from his excellent 
work. 

*^ Supposing this order to be exogenous, and Dicotyledonous, a fact about which, there 
appears to me to be no doubt, its immediate affinity will be with Papaveracece, with some 
genera of which it agrees in the very compound nature of the fruit, from the apex of which 
the sessile stigmas radiate, in the presence of narcotic principles and a milky secretion, and in 
the great breadth of the placentas. Nymphceacece are also akin to Magnoliaceee, with which 
they agree in the imbricated nature of the petals, sepals, and stamens ; to Nelumbiacece, their 
close resemblance is evident ; viiiYi RcmunculcLceaey they are connected through the tribe of 
PaeonieSy with which they agree in the dilated state of the disk, which, in Paeonia papave* 
racea and MotUan^ frequently rises as high as the top of the ovaries, and in the indefinite 
number of their hypogynous stamens; but in Ranunculaceae, the placenta only occupy the 
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edge of each of the carpels, of which the fruit is made up ; so that in Nigella, in which the 
carpels co-here in the centre, the seeds are attached to the axis, while in Nympfiaeaceae, the 
placentae occupy the whole surface of each side of the individual carpels, of which the fruit is 
composed. But if such are the undoubted immediate affinities of Aymphceaceae^ it is certain 
that some strong analogies exist between them and Hydrocharaceae, to the vicinity of which 
they are referriKl by those who believe them to be M onocotyledonons. Taking ^elumbiaeeae 
for a transition order, 1 hey have some relation to Alumace^^ the only Monocotyledonous order, 
in which there is an indefinite number of carpels in each flower, and to Hydrocharaceae, with 
which they agree in the structure, though not the vernation, of their leaves, and their habit. 
An analogy of a similar nature with this last may be also traced between them, and the mono* 
petalous sub-order, Menyantheae." 

Grographical Distribution. It is commonly remarked respecting aquatic plants gene- 
rally, that the same species are found in the most distant regions. The Jvymphoeaceae form 
aa exception to this law, each species being confined to a comparatively limited range of terri- 
tory. Four, according to De CandoUe, (System Veget.)are natives of Europe; 2 of Egypt; 
2 of Siberia ; 9 of the warmer parts of Asia and Japan : 9 of North America ; and 1 of the 
Cape, with the exception of which, they are almost unknown in the southern hemisphere. Mr. 
Royle well remarks, that India may be considered their head quarters, as species of all the 

fnera, except Nuphar^ (the English yellow water lily) are found in it ; namely, Nymphosa, 
uryale^ and Bare laya, and of JVymphcea a greater number than in any other country. Of 
this last genus the same species, with the exception of the red varieties of N. rubra, are 
found in every part of India, from the extreme south to the most northern c<mfines. 

Properties and Uses. These beautiful aquatics have justly been the admiration of man- 
kind in all countries where they grow, from the earliest ages ; while their habitation in the 
midst of cool and placid waters, combined with the chaste whiteness of their flowers, have 
tended to clothe them, in their estimation, with imaginary properties : for from what other 
source could have sprung the belief, that plants, whose sensible properties are essentially tonic, 
should be endowed with sedative, cooling, and anti-aphrodisiac powers of such intensity, as to cause 
total indifference to sexual intercourse, or even absolute sterility. That such an opinion is purely 
imaginary, may I think be safely inferred, from the estimation in which both the roots and seeds of 
nearly all the species, natives of this and the adjoining countries, are held, as affording a whcdesome 
and nourishing food. In this country the capsules and seed together are prepared in various 
ways, sometimes pickled, sometimes stewed or made into curry, and sometimes, the seed are 
ground and mixed with meal to make cakes. The underground stems, or roots, as they are 
commonly called, are composed in great part of fecula, better known, perhaps, under the 
names of Starch, and Arrow root, and are used both as aliment and medicine. In Africa we 
learn from the Flora Senegambiae that the fruit is equally sought after by the inhabitants, and 
by the wild animals of the jungles. The Authors remark, ^ it is surprising te see, at the 
season of their maturity, the numbers of women and children returning towards evening, to 
the village, laden with these fruits, which they lay in the sun until they dry and open naturally/ 
The seed are prepared for use by simply boiling, and then quickly torrifying them, by which they 
acquire a very agreeable taste. The farinacious roots are equally used for food, being first 
roasted among the cinders, when they acquire a taste resembling potatoes. 

Dr. Ainslie, in his Materia Indica (Vol. 2, page 234) suggests, in opposition to the 
opinion of the late Dr. Rottler, that the Nedel Kalung, meaning, nedel root, is not a species 
of Nymphoea, but of Menyanthes, M, indica^ a conjecture, to which he is led '^ by the name 
of the last mentioned plant being according to Rheede, ^edeUambeV* I have endeavoured to 
ascertain how far this conjecture is correct, and find reason to believe that he is partly right, at 
nedel is a name by which the Menyanthes is known here: ambel, on the other hand, is applied 
to a very different plant, namely, the Damasonium indicum, equally an aquatic, but differing in 
every other respect, and having no one point of affinity beyond growing in water : a striking 
instance of the little faith to be reposed in native names, since Dr. Rottler's proverbial accuracy, 
and extensive knowledge of Indian plants, scarcely leaves room to doubt^ that the plant shown 
to him as the Nedel was truly a Nymphoea. 
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EXPLANATION OP PLATE 10. 

1,2. Leaf an() flower of Nymphoea rubra— no/iir a/ Obsbbvations.— This plate, though correct so far as 

9tze. it goes, does not carry the analysis of the order quite 

3. Side view of the stamens. far enough, a dissection of the seed is required to com- 

4. Front view, the stamens laid back to show the plete it. This defect arose from its being overlooked at 
stigmas. 5. Stamen detached. 6. Ovary cut verti- the time of making the drawing, several years ago, and 
cally, showing the numerous cells, and the ovules, my inability to get sufficiently ripe fruit, when pre- 
attached to the broad placentary surface, covering the paring the figure for the press. 

whole surface of the partitions. 

VIII.— NELUMBIACEiE. 

This order is so closely allied in most respects to the former, that a very brief notice, after 
the very detailed one given of NymphoBacece will suiEce to explain \{s peculiarities which solely 
appertain to the fruit. In place of the many-celled and many-seeded cells placed in a circle 
round the central axis of J^/ymphoeacecBf these, have an excessively enlarged fleshy disk, enclos- 
ing in hollows of its substance, the ovaries, which are numerous, separate, monspermous, with a 
simple style and stigma : the mature nuts are half buried in its substance, from which they 
finally become loose and separate. They further differ in having exalbuminous seed. The em- 
bryo is large, with two fleshy cotyledons, and a highly developed plumule enclosed in its proper 
membrane. In habit they agree with JSTymphoiacece, 

In their Affinities, Gbooraphical Distribution, and Properties, these two orders 
are so intimately united, that to go over these with reference to JVelumbiiiceae, would be merely 
to repeat much that has been already said respecting Nymphceacece^ suffice it therefore to say, 
that they are distributed widelv over the northern hemisphere , JSTelumbium speciosum occupying 
the still waters of the old, while A*, luteum occupies those of the new world. In this country 
and China, both the creeping root-like stems and nuts, are used as food. 

The leaf and flower stalks of this plant abound in spiral tubes more loosely combined, and 
perhaps stronger, than the same vessels in most other vascular plants. These in the southern 
provinces are extracted with great care by gently breaking the stems, and slowly drawing apart 
the ends. Long pieces of the spiral filament, composing the tube, are thus uncoiled. With these 
filaments *^ are prepared those wicks which on spreat and solemn religious occasions are burnt 
in the lamps of the Hindoos placed before the shrines of their gods." — Ainslie. Similar wicks 
are prepared from the spiral tubes of some of the Nymphceas but are not thought so sacred. 

In sowing the se^ of this plant it is customary to enclose them in a ball of clay before 
throwing them into the water. 

EXPLANATION OF PLATE 9. 

1, 2. Nelumbium speciosum, (white variety) flower, 6. Ovary removed. 7. The same cut vertically, 

^d part, (little more than one-fourth) of a leaf— showing the pendulous ovule— 6o(A magnified, 

natural size, 8. A mature fruit, the carpels half enclosed, and be- 

3. Stamens, and greatly enlarged, fleshy disk, with coming loose— na/ura/ size, 

the ovaries in si ta~iia/iira/<tt«. 9. A nut. 10,11. The same cut transversely and 

4. Stamens magnified, back and front view. vertically. 

5. Disk cut vertically, showing the hollows in its 12. Embryo enclosed in its proper sac. 
substance, and enclosed ovaries— lometrAal magnified. 13. The same removed from the sac, and somewhat 

unfolded*~a// mwe or less magnified, 

IX.— PAPAVERACEiE. 

A small, but very important order of herbaceous, or suflFruticose, milky plants ; with alter- 
nate leaves, and long one-flowered peduncles, but so strictly extra-tropical, that, but for the per- 
fect naturalization among us of Argemone Mexicana,hn American memberof the order, I should 
not have been able to have given a representation of the family, taken from a growing specimen. 
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The calyx in this order consists of only two sepals, and these so caducous, that for the most 
part, they drop nearly as soon as expanded. The carolla is composed of 4 petals, or of twice 
or three times that number, but always of some multiple of four; the stamens in like manner, 
though generally numerous, are always some multiple of four, rarely only eight, forming four 
bundles, one inserted at the base of each petal; the anthers are two-celled, erect, opening within. 
Ovary solitary, stigmas sessile, or with a short style, two, or many, and in the latter case, stel- 
late on the flat apex of the ovarium. Fruit one-celled, with parietal placentae, equalling the 
number of the stigmas : albumen between fleshy and oily, at the base of which, is a minute 
straight embryo, with piano convex cotyledons. 

Affinities. The nearest affinity of this order is with Ranunculacece, from which, in 
some extreme cases, it is scarcely to be distinguished except by the difference of the juices, 
which in this is milky, yellow, or white, and narcotic, in that aqueous and acrid. 

Essential Character. Polypetalous, polyandrous, anthers inate : ovary wholly superior : 
carpels combined into a solid fruit, with more placentas than one. Juice milky, leaves alternate 
exstipulate. 

Geographical Distribution. This, as already remarked is so completely an extra-tro- 
pical order that, with the exception of Argemone Mexicana a naturalized plant, not one is 
found on the plains of India. Europe is their principal seat, being there found in all directions^ 
and containing nearly two-thirds of the whole order. 

Properties and Uses. The narcotic is the predominating principle of this order. The 
seeds however of Argemone Mexicana are said to possess emetic properties, and are used in 
South America and the West Indies as substitutes for Ipecacuana. Other accounts however 
state that they are powerfully narcotic, especially when smoked with tobacco. Whether these 
opposite statements are founded on carefully ascertained facts, and can be reconciled, remains to 
be proved. The juice of this plant is employed in this country as a remedy for cutanious 
diseases, and is said to be a very effectual one. I confess I have never either prescribed the 
remedy myself, nor seen it employed by others. The native doctors also employ it as a remedy 
for ophthalmia; applied, according to my information, over the tarsus and eyelids, but according 
to Dr. Ainslie's statement, dropped into the eye. The oil, extracted from the seed, is, Hke the 
juice, considered a useful application in cutanious diseases, but probably merely acts as aa 
emolient application like any other sweet oil. 

The medicinal properties of the juice of the poppy are too well known to require notice 
here, but a few remarks may be made respecting this substance in a commercial point of view. 

The Opium Poppy, though not a native of India, is now so very extensively cultivated in 
some of her provinces, those namely of Bahar, Benares, and Malwa, that nearly three millions of 
pounds of Opium are annually raised in these districts, producing a return to the country of 
above two and a half millions sterling. This kind of cultivation would, I believe, be made to 
occupy a much wider range of country were the operations of the agriculturist unrestricted. 
It has already been tried on the Neilgherries, to a small extent it is true, but sufficient to 
ascertain the fitness of the soil and climate for the production of Opium of a marketable 
quality. Many parts of Mysore might equally be appropriated to its cultivation, were the 
extension of the production of this drug either desirable or necessary. Neither the one or the 
other however is the case ; the more so, now, that the China market is shut against its intro- 
duction : a prohibition, likely to inflict ruin and destruction on thousands of persons engaged 
in the growth and traffic of this much coveted drug, of which there is now, a surplus in hand 
sufficient to supply the wants of the country for years to come. 

This is not the place to discuss the question of its effects on the human constitution, 
but I may observe in passing, that in this as in many other disputed points, the truth seems 
to lie between the contending parties. Those who view Opium as the most deleterious of 
intoxicating substances, of course form their opinion from looking to extreme cases only, but 
which, if compared with the extreme effects arising from the unrestrained indulgence in the 
use of spirits, show but too clearly, that the one is nearly as bad as the other, though 
the latter, from being so much more common among us, and its effects better understood, is less 



Digitized by 



Google 



ILLUSTRATIONS OF INDIAN BOTANY* 29 

thought of. Those on the other hand who are disposed to underrate the injury opium inflicts, draw 
their conclusions from probably a limited number of cases, or from instances where the drug is used 
in such moderation, as scarcely to affect the system more, than we daily witness from the habitual use 
of a small quantity of ardent spirits. That both are bad is undoubtedly true,and equally that the less 
consumed of either one or the other so much the better for the consumer, but, judging from the 
accounts of travellers, who have visited countries inhabited principally by Musselmen, nearly 
all of whom, from being restricted by the ordinances of their religion from indulgiug in the use 
of spirits, use opium, the balance in favour of spirits does not appear by any means so great, 
as the former would have us believe ; and as the sources of their (spirits) supply are so much 
more numerous, and tfaeiacility of production so much greater, perhaps upon the whole, could the 
world be entirely deprived of one of the two, it would be a gainer by the abstraction of spirits. 
Used moderately and with due discrimination, neither are so bad as extreme moralists would 
have us believe, while both are in particular circumstances necessary to our welfare ; the one, 
not seldom, being indispensable, where the other would prove exceedingly hurtful. Used to an 
injurious excess, language does not possess terms strong enough to portray the horrors which 
both induce, and which the mere looker on can easily perceive, though none but the confirmed 
inebriate can adequately describe. 

Dr. Macnish (Anatomy of Drunkenness), seems to think that the injurious effects of Opium 
on the human constitution are not always confined to the individual using it, but may extend to 
the offspring. The following are the facts on which he grounds this opinion. " An inquest 
was held at Walpole lately on the body of Rebecca Eason, aged 5 years, who had been diseased 
from her birth, was unable to walk or articulate, and from her size did not appear more than 
5 weeks old. The mother had for many years been in the habit of taking Opium in large quanti- 
ties, (nearly a quarter of an ounce a day), and it is supposed had entailed a disease on her child 
which caused its death ; it was reduced to a mere skeleton, and had been in that state from birth. 
Verdict — * Died by the Visitation of God ; but from the great quantity of Opium taken, before 
birth and while suckling it, by the mother, she had greatly injured its health.' It appeared that the 
mother of the deceased had had five children ; that she began to take Opium after the birth and 
weaning of her first child, which was and is remarkably healthy ; and that the other children have 
all lingered and died in the same emaciated state as the child who was the subject of the inquest.'^ 
The interesting facts brought to light through this inquest, cannot be made too extensively 
known, but at the same time, it would be unphilosophical to infer from those stated that, all the 
evil here recorded was attributable to the Opium, since we are not informed, whether or not, the 
mother was led into the habit to alleviate distress arising from corporeal disease, perhaps of the 
organs of generation themselves, from which, the offspring may have in part inherited, the dis- 
ease to which it fell a victim. 

The poppy is largely cultivated in many parts of Europe for the sake of its seed, and 
capsules, without reference to the juice. The seeds abound in a very pure sweet oil, inferior 
only to that of the olive, for all culinary purposes to which such oils are applied, and are besides 
esteemed for their alimentary qualities. 

EXPLANATION OF PLATE il. 

1. Flowering branch of Argemone mezicana— na/tf« ing the filiform placentee still attached to the stigma^ 
ra( g%ze» natural size. 

2. Stamens and ovary, the sepals and petals remov- 8. Fruit cut transversely, showing the 5 placentae 
ed. 3, 4. Stamens and pollen. with their attached ovules— a// more or less magnified, 

5- Petal detached. 6. Ovary cut vertically, show- 9. A detached seed. 10. The same cut longitudi- 

ing the numerous ovules attached to the parietal pla* nally, showing the embryo at the base of a large albu- 

centee, the whole length of the ovary— ma^n(^e</. men. 

7. Ripe fruit, with valves of the capsule open, leav- 11. Embryo separated. * 

FUMARIACEiE. 

These viewed in their Botanical relations simply, form a curious and interesting order ; but 
in Indian Botany, one of very minor importance^ only one species being found in the southern 
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})rovinces, and that a very doubtfal native ; as there appears to he no Tamul or Telogoo name 
or it. I have however thought it right to introduce it here, as forming a link in the chain of 
affinities, which it is desirable should remain as much unbroken as the Flora will permit. The 
only species yet known, in this part of India, is found in corn fields on the Neilgherries, where 
it was pro!)ably brought, with corn seed, either from Bengal or Europe. 

The Fumariacece are glabrous, herbacious, tender plants ; with watery juice ; either annual 
or perennial ; occasionally with tuberous roots, and alternate, generally, much divided, ex-sti- 
pulate leaves ; often furnished with tendrils ; and irregular, hermaphrodite, spiked, bractiolate 
flowers. 

The calyx consists of 2 small sepals : the corolla of 4 petals cruciately placed, one or both 
of the outer oiies saccate at the base, the inner ones callous below and coloured at the apex, 
where they cohere and inclose the anthers and stigma. The stamens are united in two parcels, 
ilind placed opposite the outer petals, each parcel composed of a centre perfect, two-celled anther, 
and 2 one-celled, imperfect or half, anthers ,* very rarely all separate. Ovary superior one-celled, 
ovules horizontal. Style filiform, Stigma with two or more points. Fruit dehiscent or inde- 
hiscent, eitheir a one or two-seeded nut, or a succulent, many-seeded, pod. Seeds horizontal 
shining, cristed. Albumen fleshy. Embryo, nearly straight, out of the axis. 

Affinities. Most Botanists consider Pumariacece as very nearly allied to Papaver^icea 
on account of their two-leaved deciduous calyx, the structure of the fruit of the dehiscent 
species, and their fleshy albumen ; but difiering in their watery juice, their irregular petals, and 
their diadelbhous stamens, with indifierently one or two-celled anthers. Dr. Lindley however 
proposes a different and very ingenious exposition of their structure, which I shall quote in his 
own words, and which will be easily understood on comparing his description with the magnified 
figures in the plate. After referring to the above exposition of their structure, he proceeds. 
'* I am, howeveir, inclikied to suspect that the Aoral envelopes of Fumariace^e are not rightly 
described. I am by no means sure that it would not be more consonant to analogy to consider 
the parts of their flower divided upon a binary plan ; thus understanding the outer series of the 
supposed petals as calyx, and the inner only as petals ; while the parts now called sepals are 
perhaps more analogous to bracts ; an idea which their arrangement, and the constant tendency 
of the outer series to become saccate at the base, which is not uncommon in the calyx of 
CrucicLcecB, but never happens, as far as I know, in their petals, would seem to confirm. Of 
this, some further evidence may be found in the stamens. Those organs are combined in two 
parcels, one of which is opposite each of the divisions of the outer series, and consists of one 
perfect two-celled anther in the middle, and two lateral one-celled ones : now, supposing the lateral 
one-celled anthers of each parcel to belong to a common stamen, the filament of which is split by 
the separation of the two parcels, an hypothesis to which I do not think any objection can be enter- 
tained, we shall find that the number of stamens of Fumariaceee is 4, one of which is before each 
of the divisions of the flower ; an arrangement which is precisely what we should expect to find 
in a normal flower, consisting of 2 sepals and 2 petals, and the reverse of what ought to occur, 
if the divisions of the flower were really all petals, as has been hitherto believed." 

The following extract also from Dr. Lindley's work, exhibiting a beautiful instance of 
design, observable in all the works of nature when properly studied, is too interesting to be passed 
over. 

'< The economy of the sexual organs of Fumariacerje is remarkable. The stamens are in two 
parcels, the anthers of which are a little higher than the stigma ; the two middle ones of these 
anthers are turned outwards, and do not appear to be capable of communicating their pollen to 
the stigma ; the four lateral ones ar6 also naturally turned outwards ; but by a twist of their 
filament their face is presented to the stigma. They are all held firmly together by the cohe- 
sion of the tips of the flower, which, never unclosing, offer no apparent means of the pollen 
being disturbed, so as to shed upon the stigmatic surfieice. To remedy this inconvenience, the 
stigma is furnished with two blunt horns, one of which is inserted between and under the cells 
of the anthers of each parcel, so that without any alteration of position on the part of either 
organ, the mere contraction of the valves of the anthers is sufficient to shed the pollen upon 
that spot, where it is required to perform the office of fecundation.'' 
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By the contemplation of such beautiful, though almost imperceptibly minute, arrangements of 
the Divine Artist, we are more surely led to form a just estimate of His infinite power, wisdom, and 
foresight, than even by the contemplation of the boundless vault of heaven, illuminated with the 
light reflected from its thousands of stars ; because in the one case, the immeasurable distance 
and magnitude of the objects viewed, are too great for the limited powers of the human mind 
properly to comprehend them, and is but too apt to lead man into the error of under-estimat- 
ing his own importance in the eye of his Creator. The apparent insignificance of the other is 
calculated to produce the very opposite effect, while it is equally suited to display the Creator's 
unerring wisdom and power, by teaching him, that the same power, that filled the uni- 
verse with thousands of worlds, and made and endowed him with a reflecting mind, equally 
made the humble fumatory, and so nicely adjusted the arrangement of its minute organs, as to 
prevent the loss of even a grain of pollen, thus certainly ensuring its due fecundation, and with 
that, the equally certain preservation of the species. If then, so much care is bestowed on the 
formation and preservation of the most minute objects of the creation, how much more, have 
we not a right to infer, is appropriated to the preservation of the fieing, formed in his own 
likeness, gifted with reason, and endowed with an immortal soul ? 

Geographical Distribution. The Fumariacea are scarcely known within the tropics : 
their principal range is in the temperate latitudes of the northern hemisphere, several are found 
on the Himalayas, and among them some of the handsomest of the order. Two are found at 
the Cape of Good Hope. 

Propbrtibs and Uses. Some of these plants are prized in more genial climes, as orna* 
ments of the garden, but are generally too tender for this country. Bitter and tonic properties 
are those which predominate in the order. Dr. Ainslie informs us that the Hukims consider 
the species here figured, which he calls F. offioinalis, diuretic, and useful in maniacal cases. A 
decoction of the recent plant is used in Europe in scorbutic affections, and chronic eruptions, 
and is considered in some countries very efficacious, in restoring the tone of the stomach 
during convalescence from fever. 

EXPLANATION OF PLATE II.* 

J, 1. Plant of Fumaria panriflora. 2. Detached C. I. Flower of a species of Dielytra—nA/ura/ me. 

^owet— natural size, 2. Magnified. 3. Partially opened. 4. Stamens and 

3. The same much magnified. 4. The same opened, ovary detached from the corolla. 5. The same, one 

showing the petals, stamens ovary, style, and stii^ma. half the stamens removed. 6. Ovary cut transversely. 

5. Stamens detached. 6. Ovary, style, and stigma, de- 7- A portion of the ovary opened longitudinally, 

tached. 7. The ovary cut vertically, showing the showing the situation of the ovules, 

ovule, with its lateral attachment— a// much magnified, OBSERVATioNS.—These drawings having all been 

8. Young frmi-^ natural size. made from dried specimens, may not, when compared 

9. The ssLme—magni/ied, with recent ones be found quite correct, nor so full 
B, Flower of a specie?) Corydalis, similarly analyzed and explanatory as might be wished ; the minute- 

— 1. Flower natural size, 2. The same magnified. 3. ness of the parts, and the delicacy of the structure of 

Opened to show the different parts. 4. Stamens. 5. the fiower» of this order, rendering their examination 

Pollen. 6. Ovary, style, and stigma. 7« Ovary cut from preserved specimens extremely difficult, 
longitudinally. 



XI.— CRUCIFERiE. 

The large assemblage of plants ranged under this order, forming one of the most natural 
familie^s of the vegetable kingdom, have but few representatives within the tropics : scarcely 20 
indigenous species, out of upwards of 1000 belonging to the order, being found within the 
tropical regions of India ; and even these, being principally confined to alpine districts. The 
plants composing this order are for the most part herbaceous, rarely suffruticose, with watery 
juices ; and round, or irregularly angled, stems. The leaves are simple and entire, or variously 
divided, rarely truly compound. The flowers hermaphrodite^ regular, racemose, or rarely 
solitary and axillary. 
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Sepals 4, deciduous, cruciate, the lateral ones gibbous, or spurred at the base. Corolla 
hypogynous, cruciform, petals 4, alternate with the sepals, deciduous, stamens 6, the two, oppositef 
the lateral sepals, shorter, and occasionally toothed, 4, in pairs, opposite the anterior and pos- 
terior sepals, longer : anthers bilocular, introrse. Torus with several glands between the petals 
and the stamens, and the ovarium. Ovary usually bilocular with parietal placentae, generally^ 
meeting in the middle, and forming a spurious partition, stigmas two opposite the placentae. 
Fruit a siliqua orsilicule, rarely one-celled and iadehiscent, usually opening by two valves sepa- 
rating from the placentae. Seeds attached in a single row, by a funiculus, to each side of the 
{>lacent8e, generally pendulous. Albumen none, embryo with the radical folded up on the coty- 
edons : if on the edge they are said to be accumbent, if on the back incumbent, sometimes the 
cotyledons are folded, they are then said to be conduplicate incumbent, &c. (In Nasturtium 
they are accumbent^ in Lepidium incumbent^ the cotyledons in the latter 34obed.) 

Affinities. The nearest affinities of this order are with Capparidece, agreeing in the qua- 
ternary number of the divisions of the flower : in the fruit having two placentae, and a similar 
mode of dehiscence ; and in the stamens of some species of the Capparidece^ agreeing in number. 
They have also some affinities with Fumanacece as already shewn under that order, but are 
kept distinct by the different structure of the seed. 

Essential Character. Flowers polypetalous, stamens tetradynamous. Ovary wholly 
superior, the carpels combined into a solitary pistillum : seeds without albumen. Leaves alteir* 
nate^ destitute of stipules. 

Geographical Distribution. I have remarked above that the species of this order are 
very rare within the tropics. Europe indeed maybe esteemed the head (quarters of Cruci/era;* 
but they are abundant all over the temperate zone of the northern hemisphere, and compara- 
tively rare in the southern : upwards of 600 appertaining to the one, and scarcely 100 to the 
other. But to enter into minute details of the geographical distribution of an almost extra 
Indian order in a work on Indian Botany, can be of but little avail ; I may however observe, 
that many are cultivated both for use and ornament in this country, and it seems not impro- 
bable, that the number might be increased, at least during the cool season, owing to most of them 
being annual, and requiring in this country but a few months to attain maturity. Whether 
attemps for their naturalization will ever so far succeed on the plains as to render us inde- 
pendent of more temperate climates for our supplies of seed, is a question still to be solved, but 
one, the solution which, when we consider their value to mankind, ought not to be readily 
relinquished, even though the chances against success, appear to preponderate. If this desir- 
able object is ever to be accomplished, it must undoubtedly be through gradual extension from 
the more elevated and cooler regions, to the lower and warmer ones. One source of disap- 
pointment, viz. the oily nature of their seed, is net easily guarded against, as oily seeds 
generally soon deteriorate, and I presume more rapidly in a warm climate : while, owing to the 
long interval that intervenes between their arrival at maturity, and the period for sowing, they 
are exposed so much the more to this source of deterioration. 

Properties and Uses. Acrimony, more or less combined with bitterness, forms the 
predominant quality of the Cruci/erce, in proof of which it is only necessary to mention. Horse- 
radish, Mustard, Cress, the common Radish, and Water-cress, all of which possess this property 
in an eminent degree, and even the cabbage, now so much used when ameliorated by cultiva- 
tion, as aliment, possesses in its wild stat^ much of the acrid properties inherent in the fetmily. 
The principle on which their acrimony depends is of a volatile nature, and is greatly dimi- 
nished by drying. Formerly it was attributed to the presence of volatile alkali, but careful 
chemical analysis proved the erroneousness of this opiqioa, by showing the total absence of 
ammonia^ in the recent state of these pl^ts, or ii^ theif expressed juices, though, during the 

Srocess of putre&ction, it is exhaled in considerable quantity : hence it must be generated 
uring decomposition, and is attributable to nitrogen, which enters largely into their composi- 
tion. The more prevalent opinion now is, that their acrimony owes its existence to the pre« 
9poce of volatile o^, an opinion resting 6n a better foimdation;, ^l^ougli reasoning fipopi ana^of]^ 
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I strongly suspect not without some exceptions, as we do not in all the instances cited, find it 
combined >9(ith aromatic properties, any more than in Ranunculacece. It is said however, to 
exist not only in all the Cruciferce, but in all parts of these vegetables, varying only in inten- 
sity. To this active, but very volatile principle, of whatever nature it be, they owe their medi- 
cinal virtues, which are stimulant and antiscorbutic, but which, requires, them to be used fresh, 
since it is lost by drying. The seed fortunately retain their properties for a greater length of 
time, and those of white mustard have been long celebrated for their tonic and stomatic vir- 
tues. The Tamul doctors attribute similar virtues to their Aliverie or Saliverie, the ArabU 
chinensis of Rottler and Ainslie, but which, I have ascertained to be merely the English Garden 
cress, Lepidium sativum, as may be seen from the accompanying plate, taken from a specimen 
raised in my garden from bazar seed. 

Our cabbages, turnips, radishes, knolkoles, &c. which belong to this family, are all too well 
known to require notice here ; they owe their fitness for food to their acrid properties being 
diluted by an abundance of mucilage. Several species, such as the rape and mustard, are culti- 
vated in Europe on account of the oil which their seeds contain, but could never be profitably 
raised in this country for that purpose. 

Under this head I shall only further observe, that one of the species here figured, which is 
not a native, was introduced for the purpose of determining to what genus, the so-called Aliverie 
actually belonged, and to assign to the proper plant, the merit which is its due. The other 
figure was made from a native specimen. Two species of the genus Cardamine are found truly 
native on both the Neilgherries and Pulney mountains, the Capsella (Sheepherd purse) is also 
found in abundance on the former of these ranges^ but I suspect introduced with com seed. 

EXPLANATION OF PLATES 12 and 13, 

12.^1. Plant of Lepidium Sativum^na/ura/«t>e. 13.— L Plant of Nasturtium Madagascariense— 

2. Flower opened, to show the calyx, petals, sta- natural ii^e. 

jaens, and ovarv. 2. Flower opened to show the different parts. 

3. Portion of a racime, with fruit 3. The same, appals and petals removed. 

4. Capsule before dehiscence. 5. The same burst, 4. Stamens back and front view, 
showing the seed in situ. 5. Capsule. 6. The same cut transversely. 

6. A seed cut transversely, showing the radical in- 7- Placentas after the valves of the Capsule have 

cumbent on the three 3-lobed cotyledons. 7. A seed separated, showing the position of the seeds, 

cut longitudinally, showing the situation of the radical 8. A seed. 9. The same cut transversely, showing 

and cotyledons. the accumbent radical. 

8 and 9. Different views of the radical and cotyle- 10. Embryo removed from the testa, showing the 

dons removed from the testa, and partially opened cotyledons and radical — all more or less magnified^ 
out— a// more or less magnijiefi. 



XII.— CAPPARIDEiE, 

The CapparidecB are chiefly a tropical family of herbaceous or fruticose plants, many of 
the latter climbing extensively, but not twining, having alternate, simple, and stipulate leaves, 
or compound and ex-stipulate ones, the stipules when present spinous. The flowers are pedi- 
celled, either solitary or racemose, hermaphrodite, or rarely, by abortion, unisexual. 

Calyx 4-sepaled, either partially united at the base, and 44obed, as in Niebuhria, or 
altogether free and imbricated in cestivation. The toras often occupies a conspicuous place in 
this order ; sometimes, though rarely, it is even with the bottom of the calyx, more frequently 
it is free and elongated, together with tbecaphore, elevating the ovary far above the calyx, 
on a filiform stalk or pedicel ; or it is lateral, tubular, fnnnel -shaped, and netariferous, (forming 
the nectary of authors) bearing the tbecaphore at its base : as in Cadaba. Petals 4, alternate 
with the lobes of the calyx, often with a long claw, as in Cadaba^ deciduous. The stamens vary 
much in number and situation ; sometimes there are only 4, as Ccuickba ; oftener very numerous, 
sometimes appearing to spring from the middle of the stalk of the ovary, as in Gynandropsis, 
oftener springing from the bottom of the calyx, and either altogether free, or united for a short 
fJisUmofB rol^ujl ^e torus. Ovary t^ually stall^ed, l-odUed with parietal placeot^i style filiform 
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or wanting. Fruit pod-shaped, or baccate, I -celled, with numeroaSy rarely few, sc^ds: seeds 
generally reniform, exalbuminous, with a thickened testa^ foliacious cotyledons, and a curvcMl 
embryo. 

Affinitiks. The herbaceous forms of Capparidece, are allied to Crucifercs by habit, by 
their quaternary sepals and petals, and some of them by their hexandrous stamens, which how- 
ever are never truly tetradynamous ; more generally the stamens are indefinite, and the seeds 
reniform, which form the principal marks of distinction between CrucifercB bluA, the herbaceous 
section of CapparidecB. The fruticose section is less likely to be confounded, the difference of 
habit forming of itself a good distinction. The stipitate ovary, so common in this order, is 
also met with in Pass/Jlorece, combined with indehiscent fruit and parietal polyspermous 
placentae, but readily distinguished by other marks. The structure of the fruit and indefinite 
stamens associate them with FlacourtianecB, fi'om which, however, they are distinguished by 
their exalbuminous seed and different habit. With Resedaceee they agree in having parietd. 
placentae, and reniform exalbuminous seed, but are separated by the different arrangement of 
their flowers. 

Essential Character. Polypetalous, polyandrous, dicotyledons, with versatile anthers, 
the ovary wholly superior, and the carpels combined into a solid fruit, with more placentaes 
than one. Leaves alternate, ex-stipulate, or with spines in their place. Cadaba has 4 ; Cleome 
and Gynandropsis 6 stamens. 

Geographical Distribution. This large order is nearly confined to the tropics, abound- 
ing in Asia, Africa, and America. They are more sparingly met with in New Holland, and 
two or three species are natives of Europe : among the latter, ranks the best known one of the 
order, the caper-budh, (Capparis spinosia) much cultivated in the south of Europe, on account 
of its flower-buds which, when pickled, become the much esteemed caper of commerce. Some 
of the herbaceous forms, are very widely distributed over the world, being found in Asia, Africa, 
and America. The shruby forms are more limited in their range, the species being usually con- 
fined to one of these countries. Some however, are, I believe, common to Asia and Africa. In 
India the CapparidecB are numerous, not only with reference to the number of species, but 
still more so with regard to individuals. Some of the herbaceous ones are our most common 
weeds, met with in every field, others occur in every piece of waste ground or neglected spot. 
Some of those belonging to the shruby subdivision of the order, are nearly equally common, 
such is the case with Capparis horrida, the rather handsome flowers of which, are at this season 
to be seen decorating almost every hedge. Cadaba Indica is very generally met with among 
rubbish, and almost every dilapidated Pagoda in the country, is more or less overgrown with 
this plant. It is also frequent in villages about ruinous mud walls. Of Capparis sepiaria and 
incanescenSy I have seen whole jungles, and these of the most impenetrable kind, when thick, 
owing to their numerous sharp replexed thorns. In some situations the species of Cratceva, 
are nearly equally abundant, and when in flower, infinitely more ornamental, each branch 
terminating in large clusters of showy flowers. I have only however seen it attaining this 
degree of perfection near tanks or water courses, where the soil was rich and moist. They are 
however handsome plants in all situations. 

Properties and Uses. The many points of affinity in structure between this order and 
Cruciferce, have been already adverted to. In their properties they are equally allied, having 
like them an acrid volatile principle, highly stimulating and irritating when applied to the skin. 
The roots of the caper bush are stimulating and diuretic, like those of so many of the 
CrucifercB, and the flower buds of Capparis spinosa (capers) are much esteemed in the south 
of Europe, where they grow, as an antiscorbutic. Some species of Cleome have an. acrid taste, 
which has been compared, by many, to mustard. The leaves and succulent stems of Polanesia 
(cleome J icosandra, applied to the skin, excite inflammation, and are sometimes employed as 
a sinapism : in this country, the seed are administered as a carminative and vermifuge. The 
leaves of Gynandropsis f cleome J pentaphylla bruised, and applied to the skin, act as a rube- 
facient, and produce very abundant serous exudation, affording in many cases the relief derived 
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from a blister, without its inconveniences. This freedom from inconvenience is not however 
always experienced. I once saw extensive vesication produced by the application of the leaves 
of this plant, as a discutient, to an incipient boil. The previously existing inflammation of the 
skin probably gave rise to this excessive action. The root of Crataeva gynandra, a Jamaica 
plant, is said to blister like Cantharides, Dr. Ainslie in his Materia Medica, mentions six 
species of this order, as being employed in medical practice, but upon the whole gives very little 
information regarding them. 

Remarks on Genera and Species. Roxburgh was acquainted with but a small number 
of the Indian species of this order, amounting in all to only 13, and these he distributed under 
three genera, viz. Cleome^ Strtsmia, and Capparis. The two first, most unaccountably, placed 
respectively in tetradynamea, and pentandria digynia : whether through errors of his Editors, 
or by his own arrangement I am unable to say. Ehr. Wallich, (List of Indian plants) has greatly 
augmented the catalogue, which now extends to 42 species. DeCandolle, in his Prodromus, 
revised the genera, and by adopting the views of those who had previously subdivided the old 
genus Cleome^ into three distinct genera, rendered the determination of species much easier, by 
making the genera themselves more natural. Of those having long pedicelled ovaries, with 
6 long stamens, apparently springing from above the middle of the pedicel, he formed the 
genus Gynandropsia. Those having numerous stamens, and a nearly sessile ovary, now form 
the genus Polanesia: while all those having 6 stamens and a subsessile ovary, are retained to 
form the present genus Cleome, The Peninsular flora, presents examples of each of these 
forms. Cadaba as being an older name was substituted by DeCandolle for Strcemia. The 
species of the genus Capparis, (of Roxburgh's Fl. Ind.) are also distributed among three 
distinct genera, viz. Capparis, Crataeva, and JSIiebuhria, Capparis and Cratceva are both 
Linneean genera, more readily distinguished by habit, and foliage, than by characters taken 
from the inflorescence. In Crataeva the petals are furnished with a slender claw, expanding 
above into a broad limb, and the leaves are 3 foliolate : while in Capparis, the petals are sessile, 
and the leaves simple, often with spinous stipules. JViebuhria is distinguished from both, by 
the sepals being united at the base, the petals wanting or shorter than the calyx, and by the 
elongated, irregularly torulose fruit, caused by the seed bidging out the sides of the berry, on either 
side of a rigid central placenta. Judging from the figures, as well as the description given of the 
genus Moerua in the Flora Senigambi®, it appears, that ^ebuhria is identical with that genus, 
and hence Moerua, being the older name of the two, must necessarily be adapted, on the ground 
of priority. Since my return to India in 1834, the following species have been added to 
Capparis. 

CAPPABIS. 

1 C, florihtmtku (R. W.) Shrubby unarmed ; leaves with short reflexed stipnlary thorns : leaves oval, or a 

Aval oblong, obtuse at both end?, glabrous ; flowers little broader below, macronate at the apex, racemes 

numerous, umbelled ; umbels axillary, numerous near terminal, leafless, corymbiform, pedicels i-flowered— 

the ends of the branches, and forming, through the flowers very large. 

abortion of the leaves, large terminal panicles ; pedi- C, grandis ? Moon. Cat. Ceylon Plantt. 

eels glabrous ; calyx and petals ciliate on the margine ; This species I found in Ceylon usually among clumps 

stamens eight, much longer than the petals and pedi- of jungle, in moist or even marshy soil. In such situ- 

cel of the ovary : ovules several, pendulous, berry few, ations its large pure white flowers render it a very con- 

(1-3) seeded. spicuous object, and are seen from a great distance. 

Apparently a beautiful shrub, which, however, I It seems very nearly allied to C. Rowburgii, but judg« 

have not myself seen, the drawing from which the ing from the description, and still more from speci- 

figure is taken, having been made by the draughts- mens of what I consider his plant, is I think distinct, 

man in the course of an excursion he made unaccom- The leaves in this are nearly an exact oval, with an 

panied by me. The flgure is defective, in so far as not abrupt somewhat retuse mucro. The flowers which 

distinctly showing the pedicelled ovaries in the flowers are white, nearly six inches across the filaments of the 

generally. stamens, alone sometimes exceeding three inches in 

C. Moonii. (R.W.) Shrubby, diffuse, scandent, armed length. The fruit I have not seen, 

EXPLANATION OP PLATE 14. 

1 . Flowering branch of Capparis floribunds, 6. Cut transversely, showing a single seed — natural 

% Flower detached, showing the sepals, petals, sta- s%»e. 7. Seed removed—na/ura/ «t>0. 8. the same, 

mens and ovary. cut vertically, showing the large embryo. 

3. Ovary laid open, showing the pendulous ovules. 9. Embryo removed, showing its curved form and 

4. Anther~a// magnified. 5. Fruit, radical pointing to the hilum. 
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Xni.— RESEDACE^. 

^ A small, extra tropical, order of herbaceous or suflfruticose plants, with alternate, simple, 
entire, or pinnatifid, exstipulate, leaves ; hermaphrodite flowers, arranged in terminal 
racemes, having their pedicels furnished with bractoles. 

Calyx 4 to 6 parted, persistent, slightly imbricated in aestivation. Petals usually equaling 
the number of sepals, hypogenous, deciduous, unequal, the larger ones behind, lacerated, with a 
broad claw. Stamens 10 to 20; free, not covered during oestivation. Torus short or resembling 
a* stipes, usually bearing under the stamens, an obtuse nectariferous scale, Carpels 3 to 6, each 
with 1 style, distinct, or united into a single 1- celled ovarium, open at the apex ; placentas 
several, parietal, nerve-like, many-ovuled : ovules pendulous. Fruit either consisting of several 
foHicles dehiscing internally, or of a unilocular polyspermons capsule, dehiscing at the apex. 
Seeds pendulous, testa crustacious: albumen thin : embryo curved, terate, radicle superior, coty- 
ledons fleshy Bemi-cylindrical. 

Affinities. The nearest affinity of this order is to Capparidea, with which it has many 
points of agreement, such as the parietal placentae, reniform seed, tapering carved embryo, &c. 
Also the 1 arge disk from which the stamens arise. 

GbooRAPhical Distribution. This*order is almost entirely confined to Europe. The 
specimen from which the accompanying figure was taken, was however gathered on the Neilgher- 
ries, and under circumstances that seemed to indicate its being a native, but I greatly fear that 
it is an introduced plant. 

Propbrties and Uses. One species of Resida, (R. lutiolaj is much cultivated in some 
parts of France, for the sake of a yellow dye which its roots produce ; it is also used in medi- 
cine as a vermifoge, though not much esteemed as such, while there are so many far superior 
to be had. Restda odorata, the Mignionette, is among the most fragrant of plants, and on 
that account, in spite of its very unpretending flowers, has received in France, the distinguished 
name of Herb d*amour. Some gardeners, by the application of heat to the pots, in which it is 
growing, during the winter, and lopping the primary branches, change its annual character 
and convert it into a pretty little shrub, in which form, it is much admired in France. 

EXPLANATION OP PLATE 13. 

1. Flowering branch of reseda alba— na/ura/ Me. into a tube at the base, and concealiog the pedicel of 

2. Flower opened to show the relative position of the ovary. 

the sepals, petals, and stamens. 6. The same laid open to show tbe pedicel. 

3. A detached petal. 4. Anthers back and front 7* Ovary laid open, showing the parietal placenta, 
view. and pendiUous ovules. 

5. Stamens and ovary, showing the filaments united 



XIV.-FLACOURTIANEiE. 

A small order, consisting of trees and shrubs, with alternate, exstipulate, simple, coriaceous 
entire or serrated leaves ; and axillary, solitary, or racemose, hermaphrodite or unisexiiat 
flowers. 

Sepals from 4 to 7, cohering slightly at the base. Petals equalling them in number, and 
alternate with the sepals, sometimes wanting. Stamens inferior, either equalling the sepals, or 
some multiple of them, often very numerous, and occasionally changed into nectariferous scales. 
Ovary roundish, distinct, more or less stalked; style either wanting or filiform ; stigmas several, 
more or less distinct, and spreading star-like on the apex of the ovary. Fruit 1-celled baccate 
and indihiscent, or capsular, and 4 or 5-valved, filled with thin pulp ; seeds irregularly attached 
to branched placentae, spread over the surface of the pericarp, often enveloped in a pellicle of dry 
withered pulp. Albumen fleshy, somewhat oily. Embryo straight in the axis, with the radicle 
urned towards the hilum ; cotyledons flat foliacious. 
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Affinities. According to DeCandolle, this order is allied to Capparidece^ and Pcasijlorece, 
but is distinguished from both by the branched placentae spreading over the whole of the inside 
of the fruit, a character so peculiar, that he considers it sufficient to distinguish them from all 
the other dicotyledonous orders. They certainly resemble Capparidece in several particulars, 
but are sufficiently distinguished by their peculiar fruit, their albuminous seed, their straight 
embryo, and many of them by their unisexual flowers, which are of very rare occurrence in 
CapparidetB. 

Essential Charaotrr. Potypetalous. Stamens either few, equalling the petals, or verj 
numerous. Ovaries wholly superior, combined into a solid pistil, with the placentas parietal, 
spread over the whole inner surface— leaves without stipules. The petals are sometimes want- 
ing, and the flowers often unisexual. 

Gbooraphical Distribution. Peculiarly a tropical order, nearly all found in the warmer 
parts of the East and West Indies. A few are found in Africa, one in Senegambia, one or more 
in Madagascar, two or three at the Cape, among which, I learn, is a species of Phobero9. 
Some are met with in the Eastern Archipelago, among which I believe is the genus Hydno- 
carpus i which Blume proposes to remove to his new order, Pangiacece. 

Properties and Uses. But little is known of these. The young shoots and leaves of 
Flacourtia Cataphracta Roxb., which have the taste, but not the bitterness of Rhubarb, are 
considered astringent and stomachic, in the Circars, and are prescribed in cases of diarrhoea 
and general feebleness, while in Bahar, a cold infusion of the bark is used in cases of hoarseness : 
the infusion of FL sepiaria is considered useful in bites of snakes ; the bark rubbed with 
oil and made into a liniment is employed against gout on the Malabar coast. 

The fruit of most of the Flacourtias are acidulous, and pleasant tasted. Those of 
F. Ratnonchi, a Madagascar plant, but now occasionally met with in our gardens, are about the 
size, and have much the appearance and taste of our small black winter plums, and I am 
informed make an excellent tart fruit. A species of Roumia found in the Ceylon jungles has 
a fruit very similar to the above, and is prized in Colombo, where it has recently been intro- 
duced, on account of its fruit, which are about the size of large cherries, somewhat acidulous, 
with a very agreeable flavour. The fruit of both Flacourtia sapida and sepiaria which are 
common in our jungles, possess like the others, when fully ripe, a pleasant acid taste, and are 
very refreshing, as I have more than once experienced, to the heated and thirsty sportsman. 
The plant here figured presents a remarkable contrast to the rest of the order, since its fruit 
are poisonous, and are employed in Ceylon to poison fish, which afterwards become so unwhole- 
some as to be unfit for food. On the Malabar Coast an oil is extracted from the seed which is 
employed as an external application in a variety of cutanious diseases, and in irritations aflecting 
the eyes, causing an excessive flow of acrid tears. An anomaly so striking as that presented by 
the poisonous properties of this plant, compared with the salutary ones of the rest of the order, 
afibrds strong evidence, in support of the opinion of Blume, that this, and one or two other 

ienera referred here, should be removed and united to form a distinct order, a course which he 
as followed, giving the name Panmicea to the new order, from Pangium, one of the genera 
referred to it. As I have not seen nis paper on the subject, I am unable to state his reasons for 
this determination, or to offer any opinion on their merits. 

Remarks on Genera and Species. This is a small a order, 27 species only, referable 
to it, being known to DeCandoUe when he published his Prodromus. The Number has been 
considerably augmented since then, partly owing its characters being now better understood, 
leading to several, previously doubtful genera, being placed in it, among these are Roxburgh's 
Oynocardia, now referred to Hydnocarpus and Louriro's Phoberos which seems to have been 
unknown to DeC. as it is not noticed. Chaulmoogra of Roxburghs (Fl. Ind. 3. p. 835) is evi- 
dently the same as Oynocardia of his Coromandel plants, about which, there is a curious, though 
unimportant, error in Dr. Lindley's Natural System of Botany, the one being referred, without a 
doubt, to FlacourtianecB^ and retained as one of the genera of that order ; while the other, is 
reduced to a synonym of Hydnocarpus, and referred to Pangiacece. The genus Phoberos of 
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Loariro which aeemdd to have been very imperfectly known, previous to the publication of our 
Prodromus, is now referred here, butnot^it would appear, without leaving some grounds to donbt 
the correctness of this determination, since Dr. Lindley has placed it doubtfully at the end of the 
list of genera belonging to the order, which appears the more remarkable, as Dr. Wallich referred 
every one of our species to the genus Flacourtia^ from which however it is well distinguished 
by its hermaphrodite flowers, and the curious prolongation of the connectivum beyond the cells 
of the anther. The genus Oncoba, an African genus which seems very closely allied to 
Phoberos in a number of particulars, has been, by Dr. Lindley, placed among the Bixineee, 
whence I infer it is the near affinity existing between these two genera, that has induced him 
to view Phoberos as a doubtful member of this order. Of the genus Roumia, Col. Walker has 
found a species in Ceylon, which however I refrain fi'om designating as I have considerable doubts 
of the stability of the genus, and have not at present the means of clearing them up. Of the 
genus Phoberos Ceylon produces one or two species, and at Courtallem, I met with one which. 
Attains the size of a pretty large tree. I am still uncertain whether to consider this one as dis- 
tinct from R. Wightianus, a Neilgherry plant, as the difference of station may perhaps have 
caused the diffisrence in appearance existing between them. 

EXPLANATION OP PLATE 16. 

1. Flowering branch of Hydnoctrpus inebrians 10. Ovary cut transversely, showing io that in- 
iemaJe^natural size, stance three placentae, they vary in number, and I have 

2. Male flower, showing sepals, petals, scales and seen as many as 6 in one ovary, they correspond with 
stamens. the number of lobes of the stigma. 

3. 4, 5. Fetal, scale, and stamen detached. 11 . A small but full grown fruit, cut transversely to 
6. Female or fertile flower, showing the sepals, sta- show the seeds which are surrounded with thin viscid 

mens, ovary and stigma. The stamens in this figure pulp. 

Are placed alternate, in place of opposite the sepals, 12. Seed cut transversely. 

which is an error of the draughtsman overlooked at 13. A seed which had begun to vegetate, showing 

the time of making the drawing. the young radicle. 

7t B. Petal and scale detached. 14. Embryo removedi showiflg the foliacioas coty** 

9. Stamen of the female flower, the anthers are ledops and radicle, 
empty of Pollen, 



XV.— BIXINEiE. 

A small order, of tropical plants, consisting of trees and shrubs, with alternate, simple^ 
entire, petioled^ leaves ; often with pellucid dots : deciduous stipules : and axillary, solitary, or 
congested, hermaphrodite flowers. Calyx, 4 to 7-sepaled, Petals 5 hypogynous. Stamens inde- 
finite, distinct; anthers 2-celled, opening by pores at the apex, inserted on a diskoid torus. 
Ovary superior, sessile, I -celled, with the ovules attached to, from 2 to 7 parietal placentas, 
surmounted by a single 2 to 4-cleft style. The fruit is either capsular or baccate, containing 
numerous seeds, enveloped in pulp, which in Bixa is iarinaceous and coloured. The seeds 
are albuminous; the albumen either fleshy or very thin, enclosing the straight or curved 
embryo : cotyledons leafy, radicle pointing to the hilun^. 

Appinities. The extent and aflSnitiea of thi^ order seem as yet imperfectly known; 
Botanists being much divided in opinion both as to the genera that ought to be referred to it, 
and as to whether it ought to be retained as a distinct order. Kunth first established the 
order, and has been followed by DeCandolle, Lindley, and others. Don, proposes to adopt the 
name Prokeacece for it, and remove Bixa and one or two others from it to be formed, as I 
understand, into a distinct order. Richard in the Flora Senegambiae, proposes the junction of 
BixinecB and Flavour tianece^ Lindley sti|l keeps them distinct, but remarks of Oncoba, the 
genus which led to M. Richards remark, ^' that it connects the order with Flcu^ourtianece, and 
seems equally allied to both, it also joins both that, and this present order to Passifiorece by 
the genus Smeathmannia, mth which it accords in habit.^' Mr. Don's proposal seems so far just, 
^s the genus Bixa wants the pellucid dots in the leaves, which form an important item in the cha- 
racter of the order ; so much so indeed, that it has been remarked of tt^^Wi that they are so ^ re- 
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markable among all the neii^hbouring orders* that they would alone suffice to characterize this if 
they were constant." Dr. Lindley refers Oncoba to Bixinece and PAoiero* doubtfully to Fla- 
couriianetB, though these genera, are so closely allied, that their principal difference seems to be in 
the presence of petals in the former, and their absence in the latter. In both the stamens are at- 
tached to an expanded torus, in both the anthers are apiculate Arom the prolongation of the con- 
nectivum, in both the flowers are hermaphrodite, the style long, with a capitate stigma, and in 
both the ovary is 1 -celled. The two genera agree besides in their arborious habit, and the cha- 
racter of their foliage To whichever order, th-^^efore the one belongs, the other I conceive must 
of necessity be referred. If therefore the genus Bixa and Oncoba can be correctly associsited in ' 
the same order, which I doubt, I confess myself unable to perceive on what grounds,without taking 
Phoberos with it, Oncoba can be severed from the Flacourtianece, The small number of Indian 
species referable to Bixinece, as it now stands, not permitting me to enter more minutely into 
an examination of the characteristics of the order, I must of necessity leave it as I find it, but 
would suggest to those who have better opportunities, a more careful examination of the 
various genera respectively referred to it and Flacourtianece, than they seem yet to have been 
subjected to, with a view to a more exact determination of their limits. 

Gbooraphical Distribution. Bixa is a native of America, but has long been natu- 
ralized in India, and so completely on the Malabar Coast, that it is now believed to be origi- 
nally a native of that part of country, it is equally found in the islands of the Eastern Archi- 
rdago. Echinocarpus and Trichospermum are natives of Java, and of the former, one species, 
believe a new one, has been found in the vicinity of Bombay. Oncoba is a native of Africa, 
mearly all the others are natives of the warmer parts of America and the Mauritius. 



'» 



Properties and Uses. The medicinal properties of the order, if they possess any, are of 
little note, annotto or amotto, (the pulp surrounding the seeds of Bixa orellana) is sometimes 
administered as a gentle laxative, and stomachic, but is much more extensively employed as a 
dye. " It is prepared by macerating the pods in boiling water, extracting the seeds, and leav- 
ing the pulp to subside ; the fluid being subsequently drawn off, the residuum, with which oil 
is sometimes mixed up, is placed in shallow vessels and gradually dried in the shade. It is of 
two sorts, viz. flag or cake, and roll annotto. The first, which is by far the most important 
article in a commercial point of view, is furnished almost wholly by Cayenne, and comes to us 
principally by way of the United States. It is imported in square cakes, weighing 2 or 3 lbs» 
each, wrapped in banana leaves. When well made, it ought to be of a bright yellow colour, 
soft to the touch, and of a good consistence. It imparts a deep but not durable orange colour 
to silk and cotton, and is used for that purpose by the dyers. Roll annotto is principally 
brought from Brazil. The rolls are small, not exceeding 2 or 3 oz. in weight ; it is hard, dry, 
and compact, brownish on the outside, and of a beautiful red colour within. The latter is the 
best of all ingredients for the colouring of cheese and butter ; and is now exclusively used for 
that purpose in all the British and in some of the continental dairies. In Gloucestershire, it is 
the practice to allow an ounce of annotto to a cwt. of cheese; in Cheshire, 8 dwts. are 
reckoned sufficient for a cheese of 60 lbs. When genuine, it neither affects the taste nor the 
smell of cheese or butter. The Spanish Americans mix annotto with their chocolate, to which 
it gives a beautiful tint." 

" At an average of the three years ending with 1831, the annotto entered for home con- 
sumption amounted to 1,28,528 lbs. a year. Previously to 1832, the duty on flag annotto was 
18«. %d, a cwt., and on other sorts £5 12^. ; but the duty is now reduced to \s, a cwt. on the 
former, and to 4«. on the latter. This judicious and liberal reduction will, we have no doubt, 
be followed by a considerable increase of consumption. The price of flag annotto varies in 
the market fix)m 6rf. to U. per lb., and of roll from \s. to 1*. 6d.^' McCallocKe Dictionary 
of Commerce, page 41. 

Mr. Husham a talented and enterprising merchant on the Malabar Coast, attempted the 
preparation of Annotto for exportation, but found the low price at which it can be produced in 
America, set competition from this country at defiance, though the shrub grows freely, pro- 
duces fruit abundantly, and pulp of good quality. It is employed in this country as in Europe, 
to tinge butter, and a good deal as a dye, for the production of a pale rose colour. The cloth is 
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prepared by being first soaked in strong alum water, the colour is then suspended iii bott^i'- 
milk, into which the cloth is dipped and charged with colour. I'he colour so imparted soon 
fades, aod requires t& be renewed from time to time> by a repetition of the above simple 
process. 

XVL-.VIOLARIEiG. 

A large and widely distributed order, its species being found in almost every part of th6 
world, but most abundantly in America. A few only have as yet been found in tropical Asia^ 
Those of India, like the European ones, are all diminutive herbs or sui&uticose plants, but the 
American ones attain the size of considerable shrubs or even small trees. The leaves are 
usually alternate, stipulate, simple : the flowers erect, or spreading pedunded : the pedunclea 
solitary, or several together, 1 -flowered, with two bractioles. The calyx consists of 5 persist** 
ent sepals, imbricated in aestivation : the Corolla of 5 inferior petals, sometimes unequal, usually 
withering and obliquely convolute in aestivation : the Stamens 5, alternate with, rarely opposite, 
the petals, inserted on an inferior disk, often unequal, with the anthers sometimes co-hering, 
lying close on the ovary, 2-oelled, opening inwardly, and tipped with membrane; two of the 
filaments in the irregular flowered ones, furnished with an appendage or gland at the base : the 
Ovary I -celled, usually many seeded, with 3 parietal placentse, opposite the three outer sepals i 
Style single, declinate, with an oblique hooded stigma : Capsule, 3-valved loculicidal, bearing 
the placentee on the middle of the valves : seed often carunculate at the base, having a straight, 
erect, embryo in the axis of a fleshy albumen. 

Affinities. PolyifaleeB and DroseracecB, are considered by DeCandoUe and others the 
orders most nearly allied to this, which however can only be with reference to the extreme 
forms, which are not met with in India. The Indian genera can scarcely be confounded with 
them, the Violarieca being all furnished with a 3-valved capsule, bearing the placent®, and 
numerous seed on the middle of the valves. While in PolygaletB^ except Xanthophyllum^ 
which has an indehiscent fruit, the capsule is 2-celled, with a single pendulous seed in each cell, 
and the Droseracece have several styles, cercinate vernation, and ex-stipulate leaves. The 
most nearly allied orders so far as the Indian flora is concerned, being thus easily distinguished, 
it is unnecessary to enter further on their distinctive marks, with reference to those of other 
countries. 

Essential Character. Polypetalous : stamens fewer than 20 : ovary superior of several 
carpels, combined into a single capsule, with more placentas than one. Leaves dotless, straight 
when young, furnished with stipi^les. 

Geographical Distribution. As already observed the species of this order are met 
with in every part of the world, but certainly predominate in America, and there they attain 
their greatest development ; large shrubs and even moderate sized trees being found among the 
American representatives of the order. In Europe, as in India, the forms of Fiolarieae are 
either herbs or small shrubs, the latter however, with much smaller flowers than is usual in the 
former. Of the whole number of known species of the order, the Indian flora, taking Wallich's 
listas the standard, contains about l-lOth. These are referable to three genera, viz. Fiola, lonu 
dium, and Pentaloba, the latter genus as yet unobserved in the Peninsula. Of these, the species 
of Fiola always occupy alpine situations, while the two species of lonidium^ are both natives of 
the plains. Pentcdoba is found in Bengal and in Cochin CbiQa; species of Fiola and lonidiwm 
are also found in Java. 

Properties and Uses. Under this head we possess little information dmved from Indian 
experience, two species only being met with on the plains, and these small plants, but little 
regarded. They are however members of a genus ( lonidium) remarkable for the number of 
Its species, endowed with rather strong emetic properties, so much so indeed is the case wirtt 
some of them, that it W99 long supposed the tree fyecacuana was derived from one of them^ 
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which hetice got the name of Fiola ( lonidiumj Ipecacuana, and in Brazil they are said to 
be in common use as emetics. Those of this country are not stated by Ainsiie to have any 
such properties, but he speaks of the leaves and young shoots as being demulcent, and adds, 
that formed into a liniment with oil, the natives esteem them a cooling application to the head 
after exposure to the sun, and I am informed that the leaves and young shoots are eat as a 
cure for ardor urin® and gonorrhoea. On the continent of Europe, decoctions of the sweet 
smelling and pansy violets, are extensively employed for the cure of cutaneous aflfections, par- 
ticularly of children : whether our alpine violets, of which our hills produce Several species^ 
will be found suited for such purposes remains to be determined. 

M. BouUay (Jour, de Pharm, X, 2:6 J discovered in the Viola odorata an alcaloide^ so 
analogous to emetine^ that he called it incline de violette, or violinr. He considers it not as 
identical with that procured from Ipecacuansk, but as a species of the same genus. He obtained 
it in two states ; ist. Impure violine^ combined with malic acid, in form of yellowish brown 
deliquescent scales, very soluble in alcohol. Of this a pound of violet roots treated with alcohol, 
furnished about 4 drachms. 2d. Pure violine. The taste is bitter, very acrid, and disagree- 
able ; it is in form of a white powder ; little soluble in water, but more so than emetine, less 
soluble on the contrary than it in cold alcohol, insoluble in aether, and in the fixed and volatile 
oils. It combines with acids but does not form well characterized salts. It possesses strong 
emetic and purgative properties, but was found when tried, very uncertain in its operation, and 
was never admitted into practice : but the fact of one of the least active of the order being 
endowed with such properties, affords strong grounds for inferring that most of the others pos- 
sess them in a greater or less degree. 

Rbh ARlis ON GiKNBRA AND SpBCiEd. As there are only two genera of this order found in 
Southern India, a species of each of which is here figured to show their distinctive characters^ 
it appears unnecessary to advert here to their generic characters. Specific characters however 
are not so easily made out, owing to their disposition to vary, under this conviction, t was at 
first led to conclude that the species here figured, was one of the numerous varieties of Fiold 
Po/rtfttt , and it was not until I had examined, with much care, a great number of specimens, pro- 
cured from different localities, I became sensible of my error, by observing that, however much 
they varied in other respects, they all agreed in having winged-leaf stalks. The absence of that 
character, combined with the whole under surface of the leaves of this one, being covered 
with short hairs, (in V, Patrinii they are confined to the veins only,) aided by its remote place 
of growth (Ceylon) induced me to take a different view, and consider it a new specie^. Viola 
Patrinii except in the characters above alluded to is most variable. In some of my specimens 
the petiols are shorter, others longer than the limit of the leaf, and the leaves in place of being 
always truncated are occasionally cordate at the base, in others the petiols are nearly a foot long, 
surmounted by triangular leaves, not above an inch and a half in their largest dimension, while in 
a third form the leaves more nearly approach to lanceolate, that is, they taper at the base \ 
but still the winged petiol is invariably present. These various forms are derived from the 
Neilgherries, Pulney mountains, and Shevaroy hills — the very large ones are from the last 
named station. The relative length of leaves and peduncles do not afford good distinctive 
marks, the one being sometimes longer, sometimes shorter, than the other. To the species here 
figured may probably be referred the Fiola hastata of Moon (Cal. Ceylon plants). The 
species variously named Viola ierpens, V. aspera, V, orendta, V. Wightiana, and V. palmaris, 
Are I suspect only varieties of one species, and feel almost certain, that my collection pre- 
sents representatives of each, though I am unable to distinguish two well marked species 
among the whole, without however wishing for the present to do more than call attention to 
the subject, I may observe^ that characters taken from the comparative lengths of petiols and 
peduncles, are scarcely fit to determine specimens of the same plant for they vary in their 
relative proportions on different parts of the same specimen, neither do I think, are good 
characters to be obtained from the stipules or bractioles, which appear to be nearly the same 
through the whole series, llie degree of hairiness is equally variable even on the same plant, 
apparently depending on different degrees of luxuriance, the early leaves, expanded under 
the influence of a moist soil and atmosphere, being sometimes nearly glabrous, while others 
i^doped at a latter period^ probably during dry weather^ are decidec&y hairy. Again they 
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all agree in their sarmentose habit and cordate leaves, but the form of the leaves differ, for 
sometimes they are broadly reniform cordate at the base, and obtuse at the apex ; others are 
simply cordate, with a tendency to accumination at the apex, while in others they are distinctly 
accuminated and very sharp pointed : some specimens have acutely serrated leaves, others 
crenated, while in others again they are almost entire on the margine. The series of specimens 
upon which these observations are made were derived from the Neilgherries, Pulney mountains, 
Shevaroy hills, Shevagherry hills, and Ceylon, to which I may add, that Mr. Royle's figure of 
the Himalayan form, perfectly corresponds with my native soecimens derived from the above 
localities. The following characters will, I hope, sufficiently aistinguish the new species from 
r. Patrinii. 

Viola fValkerxi. (R. W.) Stemless, leaves oblong, FioU Pairinii (D. C.) Stemless, leaves truncated 
cordate at the base, crenate, petiols short, wingless : at the base, from oblong, to nearly triangular, some- 
peduncles much longer than the leaves, stigma mar- times longer (but usually much shorter) than the 
gined. petiol, petiols winged. 

I have dedicated this species to Col. Walker from I^eitgherrieM^ &c. The peduncles being either 

whom I first received specimens, and from one of longer or shorter than the leaves, I have not referred to 

which the accompanying figure was taken. them in the character. 



XVII.-DROSERACEiE— THE SUN-DEW TRIBE. 

A small order of herbaceous, annual, or perennial, rarely suffrutescent plants, with simple, 
rarely pinnatifed or toothed, alternate, leaves, often congested at the base, for the most part 
furnished with scattered glandular hairs, especially on the margins, and with circinate verna- 
tion, the leaves being rolled inwards from the apex towards the base like ferns, stipules want- 
ing, but in their place often furnished with stipulary hairs at the base, of the petiols. Their 
flowers are hermaphrodite, regular, either solitary, or more frequently racemose, pedicelled, all 
ranged on one side of the staUi, (secund) the stalk circinatety revolute before the expansion of 
the flowers. The calyx free, persistent, consisting of 5 equal imbricating sepals : the corolla 
of 5 hypogynous equal petals, which continue to adhere and wither on the stalk after blooming, 
(marcescent.) The stamens usually equal the petals, and alternate with them, but are some- 
times double or treble the number, with terminal, erect, 2-celled, anthers ; bursting longitu* 
dinally, or rarely, by terminal pores. The ovary is sessile, 1 -celled, with parietal many seeded 
placentae, styles 3-5 distinct, or co-hering at the base, with bifid or branched stigmas. Fruit 
capsular, 1 -celled, 3-5 valved, dehiscence loculicidal, that is the valves bearing the placentae, 
and seeds on their middle. Seeds numerous, mmute, albumen fleshy or cartilagenous, enclosing 
the straight Embryo, with its radical pointing towards the hilum : cotyledons thick, becoming 
foliacious in germination. 

Apfinitibs.. This order is nearly allied to Violarieoi^ from which however it is distin- 
guished by its circinate vernation, ex-stipulate leaves, and numerous styles. Dr. Lindiey con- 
siders them also related to Saxifragece, from which they are principally distinguished by their 
vernation. He however refers Parnassia to that order, though it agrees with Drosera in its 
vernation,, and in so far differs from Saxifragffa, this therefore, as an intermediate genus, 
appertaining more to the one in its reproductive organs and to the other in habit, establishes a 
close relationship between the two. 

ESSENTIAL Character. Polypetalous : stamens fewer than 20 : ovary whdly superior ; 
of several combined carpels with more than one placentae : leaves with stipulary fringes, circinate 
when young, dotless. 

Geographical Distribution. The whole order, with I believe only one exception, are 
natives of wet and marshy soil, and are found in every part of the world where bogs and marshes 
occur. In this country we find the Drosera Burmanni occupying a range of elevation, varying 
from that of the level of the sea, to 8000 feet. I have gathered it on the banks of the Adyar 
in Madras^ and in the marshes of Ootacamund on the Neilgherries : Drosera Indica has nearly 
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as wide a range : Z). pelaia I have only found cm the higher hills, but on these, both on the 
continent and in Ceylon : D, intermedia is a European plant, but the specimen figured in the 
accompanying plate was procured from an Indittn herbarium, but whether a native specimen or 
not is unknown. 

Propbrtibs and Usbs. These plants were formerly esteemed by alehymists, on account 
of the drops of pellucid dew, which they support on the glandular points of their hairs, to 
which they gave the name of Ros solis, whence the name Sun-dew which they now bear. They 
are inodorous, but somewhat acid and acrid. Bruised with salt and applied to the skin, they 
are said to blister it : mixed with milk they curdle it ; probably through their acidity : cattle 
refuse them, hence they are, apparently with much justice, supposed to be poisonous or other- 
wise injurious to them. Drosera peltata^ which becomes nearly black in drying, tinges the 
paper in which it is kept a beautiful pink colour, and might probably as Mr. Royle suggests, 
afford a valuable dye. The whole of these plants are remarkable for their property of con- 
tracting on such insects, as happen to light on their leaves, but none of them to the same 
extent as those of Dionoen musciptda^ (Venus' fly trap) which on some hairs in the middle of 
the lobes of the leaf being touched, immediately contract with great rapidity on whatever 
object may have excited them, but so long as these hairs are avoided, the sut&ce of the leaf 
may be freely touched without exciting contraction. 

Sub^ord. PARNASSIE^. 

The place the getius Pamassia onght to occupy in the natural arrangement of plants, has 
long been a subject of doubt among Botanists. Jussieu placed it along with Drosera and 
Resida, at the end of the CapparideiB as allied genera, being principally influenced in this 
decision by the parietal placentation. Since then both Drosera and Residd have been made 
the types of distinct orders, but the place of Parnassia still remains undetermined. DeCan- 
doUe refers it with doubt to Droseraceae, Dr. Lindley to Saxi/rageae, notwithstanding 
its circinate vernation, considering the nectarial scales as ** a peculiar development of an hypo- 
tynous disk, which assumes the form of 5 fringed scales alternate with the stamens, and of. 
highly curious structure." Bartling fOrdinus ATaturalis Plantarum) thinks it more appro- 
priately placed among the Tamariscinece, while Dr. Arnott, in my opinion, with greater 
justice, considers it a sub-order of Droseracece, and here accordingly I have kept it for the 
present, though it differs from both orders, in the want of albumen in the seeds, and from 
Droseracece in the want of glandular pairs on the leaves. The following character of the 
sub-order was drawn up by Mr. Amot and published in our Prodromus. 

Sub-order, Parnassiece (Am.) Sepals 5 ; aestivation imbricative. Petals 5, alternate with 
the sepals, hypogynous. Stamens hypogynous, 10 — 20, some of them often sterile : anthers bilo- 
cular, bursting longitudinally. Ovary solitary, unilocular : style none, and four sessile stigmas 
opposite the placentae ; or one with a lobed stigma. Fruit a capsule, 1 -celled, 4-5, vdved 
and loculicide ; or indehiscent, and then the placentae is only at the base. Seeds numerous. 
Albumen 0. Embryo erect, or the radical pointing to the hilum. Bog plants. Leaves nearly 
all radical, without glandular hairs. 

Geographical Distribution. The species of this genus are widely distributed, being 
met with in every country of Europe, North America, and on the higher hills of both the 
north and south of India ; always in boggy marshy places. The three species figured here are 
respectively from the Pulney ittountains, (P. mysorensisj, the Neilgherries, fP. fVightianaJ, 
and from the Himalayas, fP. nubicolaj. 

Properties and Uses. Of the properties of this order little is known, the P. pcdustrisy 
when fresh, is somewhat bitter, which it loses by drying, the infusion is also said to be rough 
and astringent to the taste, and strikes a deep red colour on being mixed with sulphate of iron. 
In the northern parts of Europe and Siberia^ the decoction is a popular remedy for retentions 
of urine and calculus disorders. 
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The following Synopsis of the East Indian species Drosera and Parnassia, drawn np by 
Dr. G. A. Walker Arnott, and published in the Companion to the Botanical Magazine^ 1 re- 
publish entire, that work being but little known in India. 



SYNOPSIS OP THE EAST INDIAN SPECIES OF DROSERA AND PARNASSIA. 



BY G. A. WALKER ABNOTT. 



DaosBEA. Linn. 



S 1. aOCBLLA. D C. 

\. D. wmhellata (Lour.); acauHs, foliis ovalibus 
longe petiolatis, scapo apice umbellato 5-floro.— Lour, 
Coch, ($d. fVilld.) 1. p. 232. D C. Prod. 1. p. 317. Don 
in Mill, Diet. I. p. 344. 

Hab. In China. 

This I have not seen, nor am I aware of its exist- 
ence in any Herbarium. Loureiro himself had never 
found either the recent flowers or the fruit, and is 
somewhat doubtful about the genus, ^though the ap- 
pearance was that of a Drosera. 

2. D. Burmanni (Vahl) ; acanlis, foliis cuneato- 
obovatis sessilibtts reticulato-venosis, scapo paucifloro 
erecto capillar! calyceque glabris, seroinibus exarilla- 
tis.— Fahl, Si/mb. 3. p. 50. D O. Prod. I. p. 318. Don 
in MilL Diet. 1. p. 344. Roxh. FL Ind. 2. p. 113. 
Moon, Cat. CeyL PL p. 23. fVight et Am. Prod. FL 
Pen. Ind. Or. I. p. 34. fFaU. Cat. n. 1242. fVight 
Cat. n. 120.— Sum. Th. ZeyL t. 94. /. 2. 

Hab. In Ceylon. Hermann, Burmann, Moon, 
Macrae, Walker. Peninsula of India. Roxburgh, 
Heyne, Klein, fVight, Griffith. Bengal and Silhet. 
Wattieh, Hamilton, De Silva. CochinchinaP Fin- 
layeon. 

3. D. Loureirii (Hook, et Am.) ; acaulis, foliis ob- 
longo-spathulatis a netiolum sub«eque longum pilosum 
attenuatis, scapo adscendente elongato plurifloro folia 
multo superante versus apicem calyceque glanduloso- 
pubescentibus, pedicellis calycem lequantibus, semini- 
Dus exarillatis.— £^, et A^ in Bot. Beech. Voy. p. 167. 
ihh. 31.— D. rotundifolia. Lour. Coch. (ed. }Filld,) 
I. p. 233. -D. Burmanni. D C. Prod. 1. p. 318 
(quoad plantam Chinensem). 

Hab. Cochinchina. Loureiro. Canton, China. 
Messrs, Lay and Collie. 

4. D. indica (Linn.) ; caule ramoso, foliis sparsis 
anguste linearibus apice attenuatis glanduloso-pilosis, 
pilis limbi latitudiue longioribus rigidiusculis, petiolo 
brevi glabro vel minute puberulo latitudine limbum 
folii subiequante, racemp paucifloro calyceque copiose 

{latentim glanduloso-pubescentibus, seminibus exaril- 
alis.— Ztnn. Sp. p. 403. D C. Prod. 1. p. 319. Don 
in MilL Diet. (. o. 346. Roxb. FL Jnd. 2. p. 113. 
Moon, Cat. CeyL FL p. 23. Wight et Am. Prod. FL 
Pen. Ind. Or,\. p. 34. WalL Cat. n. 1244. Wight, 
Cat. n, iid,'^Rheed. H. MaL 10. t. 20. Burm. Zeyl t. 
94./. 1. 

Hab. Ceylon. Hermann, Burmann, Moon, Ma- 
crae, Walker. Peninsula of India. Roxburgh, fClein, 
Heyne, Wight, CampbeU, Tavoy. Gomez, 

5. D. Finlaysoni (Wall.); caule ramoso, foliis 
sparsis anguste linearibus longe subulato-attenuatis 
siipra margineque breviter articulato-pilosis, petiolo 
Bubs^ui?lato brevi, racemis eloogatis muItiflorlB minu< 



tissime parceqne glanduloso-puberulis, seminibus 
ovoideis scrobicu]ato-|>nnctatis. Wall. Cat. n. 3752. , 

Hab. Turow Bay, Cochinchina. Finlayson. 

This i<i much larger than the preceding, and pre- 
sents a considerable difference in habit, but approaches 
too closely in character. I have only seen one speci- 
men, and that an imperfect one. 

$ 2. BEOALBIUM. D C, 

6. D. lunata (Ham.); caule erecto glabro, foliis 
radicalibus rotundato-reniformibus, caulinis sparsis 
petiolatis peltatls lunato-triangularibus, angulis duo- 
bus acnminatis tertio rotundato, sepalis lacero-dentatis 
ciliatisve ccteroquin glabris, seminibus exarillatis.— 
Ham. in /> a Prod. I. p. 319. Don Prod. FL JVep. 
p, 212. G. Don. in MilL Diet. 1. p. 346. Moon, Cat. 
CeyL FL p, 23. WalL Cat. n, 1243.— D. Peltata. 
Wight et Am. Prod. FL Pen. Ind. Or, i.p.M. Wight^ 
Cat, n. 117. 

Hab. Ceylon. Moon, Walker. Peninsula of India. 
Wight, Nepal. Hamilton, Wallick. Himalayah. 
Gerard. Silhet. Bruce. ^ 

Although I have here kept D. lunata distinct from 
D. peltata, I do so with much hesitation; and the 
doubts, expressed by Dr. Wight and myself in the 
Frodromus Fl. Penins., are somewhat confirmed by 
specimens from Van Diemen's Land, ag^reeing entirely 
with the above character. The only difference 1 can 
point out between the two species is, that in our plant 
the calyx is glabrous ; the margin is usually slightly 
cut or toothed, although sometimes ciliated. In /)« 
neltata the calyx is all over covered with adpressed 
longish hairs, and the sepals are broader and shorter 
than in D. lunata. If they be really distinct species, 
it is not easy to say to which Smith's and Labillardi^re's 
synonyms belong. 

FAgNASSM, Linn. 

This genus may be conveniently divided into four 
groups, two of which belong to Europe, N. America, 
and Siberia ; the other two to East India. I shall here 
give the definitions of each, with an enumeration qf 
all the species I possess. 

§ 1. Stamina sterilia in set as graciles apice glan^ 
<fuli/era9 destnentia ; petaia margive inle^errima. 

P. Carol iniana. Mich^ — P. palustris. Lin. — P. 
parviflora. D C, Hook. FL Bor. Am. I. /. 27.— P. 
Epizebuei, Ch. et. SchL 

§ 2. Stamina sterilia in seias validas apice glan" 
duliferas desinentip, \ petaia basin versus fimbnaio* 
lacera. 

I. P. Wightiana (Wall.) ; foliis late cordato-ovatia 
subreniformibus, sinu subrotundato, bractea foliis simi- 
li amplectente, petalis obovato-oblon^is margine infra 
medium in segmenta simplicia vel simpliciter furcata 
tenuia ciliato-laceris, ongue brevi late cuneatOi stamiiu 



Digitized by 



Google 



^R^ 



ILLUSTRATIONS OF INDIAN BOTANY. 



45 



bat sterilibna fertilia sabsqnantibas in setas yalidas 
anice glanduliferas desinentibus.— ff^a//. Cat. n, 3755. 
Wi^ht et Am. Prod. FL Pen. Ind. Or. p. 35. fVight, 
Cat.n. 116. 

Hab. Mountains in the South of the Peninsula of 
India, ff'ighi. 

Scapus subpfdaliH. Folia U poll, longa, 1} fere lata. 

2. P. orttata ("Wall.) ; foliis late cordnto-ovatis 
sinu angusto, bractea consiniili amplectente, petalis 
obovatis basi in unguent contipicue uninervem late 
lineareni angustaliM batiin versus ungueque copiose 
cilia to-laceri8, laciniis elongatis capillaceo-pinnatisec- 
tis, staminibus ste rilibus in setas validas apice glan- 
duliferas desinentibus.— fValL Cat. n. 1247. 

Has. Himalayah. Blinkwcrth. 

Scapus pedalis. Folia ii poll, longa atque lata. 
Flores magni. 

§ 3. Stamina sierilia apice breviter suthb-Jida, eg- 
iandulosa ; petala margtne ciliato-laceia. 

P. fimbriata. Banks.^Hook. Bot. Misc. 1. /. 43. 

{ 4. Stamina sterilia apice brevi trifida eglandulota ; 
petaia margtne eubintegerrima. 

3. P. nubtcoia (Wall.) ; foliis elliptico-oblongis 
• 7^9-nerTiis basi retusis et subiter in petiolum con- 

tractis, nervis subtus prominulis, bractea late ovata 
Tel oblonga basi retusa sessili, petalis oblongis sepala 
subtriplo superantibus ungue brevi margine leviter 
dentatOy staminibus sterilibus dimidio brevioribus 
apice trilobis, lobis crassis oblongis ohiusis,-^ fFalL 
Cat. n. 1246. 



Hab. Gossain-Than. fFaiiich, Kamaon* BUnk^ 
worth, 

Scapus plusquam pedalis. Folia 24^4 poll, longa, 
U lata. In hac atque in speciebus duaous sequentibus 
tria tantum stigmata vidi. Flores majusculi. 

4. P. Mysorensis (Heyne) ; foliis cordatis subreni- 
formibus lobis incumbentibus, bractea cordata amplec- 
tente, sepalis late ovalibus pedunculi apice incrassato 
dimidio longioribus, petalis obovali-oblongis unguicu- 
latis margine integerrimis subdenticulatisve sepala 
24-plo superantibus, staminibus sterilibus fertilibus 
dimidio brevioribus apice trifidis segmentis oblongis 
obtusis crassiusculis. — Heyne in Wall. Cat. n. 3754. 
Wight et Am. Prod. FL Pen. Ind. Or. p. 35. 

Hab. Mysore. Heyne. 

Scapus 3— 3i pollicaris. Folia 4—54 lin. longa, 3i 
lata. A P. kotzebuei, cui habitu qnodammodo 
similis, differt petalis calyce longioribus, staminum 
sterilium forma, bractea sessili, foliornmque forma. 

5. P. nueilla (Wall.); foliia cordato-ovatis lobi» 
divei*gentibus, bractea ovata subpetiolata, sepalis late 
ovalibus pedunculi apicem incraasatam squantibus, 
petalis obovatis basi sensim in unguem sepala squan* 
tem attenuatis integerrimis sepala 3 — 4-plo superanti- 
bus, staminibus sterilibus apice breviter trifidis fertilia 
ac sepala sube^uantibus. — Wali. Cat, n. 1255. 

Hab. Gossain-Than. WaUich. 
Scapus 24— 3-pollicari8. Folia 3 lin. tantiun longay 
2i— 2} lata. 



EXPLANATION OF PLATES 20 and 21. 



20.-DROSEBACEA 

A. 1. Drosea Burmanni, natural size^% A flower 
opened, showing the lalyx, corolla, stamens and ovary 
—3. A stamen— 4. A portion of the branched stigma, 
highly magnified; the globular bodies, adherent grains 
of pollen— 5. A grain of pollen more highly magnified, 
showing its lobed or compound structure— 6. The 5- 
TaWed capHule, after dehiscence— a/^ more or lees mag- 
nified. 

B. 1. Drosera intermedia— na/ura/ <tM. 

C. 1. Drosera India, natural eize—"^. Flower opened 
as above— 3. Stamens back and front views— 4. A 
stigma much magnified, the globular grains seen on the 
branched portion adherent grains of pollen— 5. Cap- 
sule 3-valved— 6. A seed showing the reHculated 
testa— ?• Portion of a leaf magnified— a// more or leu 
i(MgniMed. 

D. 1. Drosera peltata, natural stzs— 2. Flower^3. 



Stamens anther burst — 4. Ovary cut transversely, 
showing parietal placentation and ramous, style and 
stigma— 5. Under side of a leaf magnified— al2 more 
or lees tnagnified. 

21.-PARNASSIES. 

A. 1. Pamassia Mysorensis: a medium sised speci- 
men, natural ms— 2. Flower opened to show all its 
parts— 3. The same sepals and petals removed, show- 
ing the stamens, abortive stamens, and ovary — 4. Car- 
pel cut vertically, showing the seeds on one placentsD— 
5. Young fruit, natural «ize— 6. The same magnified— 
7. Ovary cut transversely, showing the parietal plap 
centation. 

B. 1. P. Wightiana, na/uro/ #i>s— 2. Flower magni- 
fied. 

C. P. Nubicola, flower and bractea, natural eize — 
From a Himalayan specimen* 



1 



XVm.-POLYGALEiB. 

This order which is very generally distributed over the globe, being found in every (][uarter 
of it, and in almost every kind of soil and climate, abounds in species, but is very limited in 
the number of genera, the latter, standing in the proportion of only about 1 to 19 or 20 of the 
former, on whole order. Among its species every form of vegetation is found, fi'om the very 
minute annual scarcely 3 inches high, up to large sized trees. Many of these are milky plants, 
with round stems, and ex-stipulate, scattered, simple, entire, sessile, leaves, or having the limb 
attenuated into a short petiol. The flowers, which are sometimes solitary, often racemose, with 

the pedicels furnished with bractiae, are hermaphrodite and. irregular in their form, often small, 

and inconspicuous, but showy in some of the Polygalas. 
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The cbXjx is composed of 5 sepiils, 3 exterior smaller ; 2 interior and lateral mach longer, 
and petaloid in appearance, fthe wings). The corolla of 5 petals, but generally two of these are 
not developed, leaving only three, which often adhere at the base ; the anterior one larger than 
the others and somewhat boat-shaped ; fthe keel J the other two are alternate with the 
upper lateral sepals. Sometimes the whole number is complete, and then the two additional 
petals which are usually smaller, are placed between the keel and lateral petals, or between the 
anterior, and large lateral sepals, showing that it is the middle pair, or those alternating with 
the large petaloid sepals or wings, that are in the ordinary state of the flower suppressed. The 
keel is sometimes entire, and then, usually with a crest, sometimes 3-lobed, and without a crest, 
whence the crest id supposed to be the altered middle lobe of a 3-lobed keel. The stamens 
below are usually eight, ascending, combined into a tube adhering to the base of the petals ; some- 
times 4 and distinct ; when combined the tube is split opposite the upper sepal. Anthers clavate, 
erect, I -celled, opening by a terminal pore, rarely, by a longitudinal slit. Disk sometimes large 
and forming a cup routid the base of the ovary. Ovary Aree, compressed, formed of two united 
carpels, one anterior, and one posterior, usually 2-celled, with the placentae ih the axis, but 
occasionally, I -celled, from the suppression of one of the cells, and still more rarely, I -celled, 
as in XanthophtfUtttn,mth two opposite parietal placentas. Ovulus solitary, or very rarely, from 
2 to 6 in each cell, style simple curved. Fruit loculicidal, sometimes indehiscent. Seeds with s 
crustacious outer integument, furnished with a cartinculus at the base, or an arillus : albumen, 
usually copious and fleshy ; sometimes reduced to a thin plate, or wanting as in XanthophyUum : 
Embryo straight, radical next the hilum, cotyledons usually foliacious. The following further 
explanation of the nature of the irregularity of the flowers I extract from Dr. Lindley's Natural 
System of Botany, 2d edition. 

^' The calyx apparently consists of but three pieces,which are usually green, and like sepals 
in their common state ; but their real number is 5, the two coloured lateral petal-like bodies, 
sometimes lying within the apparent sepals, being in reality part of the series of the calyx. 
The corolla is mostly monopetalous, and, if carefully examined, formed of 3 pieces ; namely, 
the keel and two petais, all soldered together. We have, therefore, an abortion of two petals, 
according to the laws of alterncition : but this is not all; there is not onlv an abortion of two 
petals, but of these two which would, if present, be found right and left of the keel. The 
monopetalous corolla is, therefore, formed by the cohesion of the two posterior and the one 
anterior petal of e^ pentapetalous corolla, of which the two lateral petals are suppressed. The 
keel has an appendage of an anomalous character, called technically a crest, and often consisting 
of one or even two rows of fringes or divisions, originating not from the margin but from 
within it, and sometimes cohering in a common memJ^ane at their base. Aug. de St. Hilaire 
has shewn that this crest is nothing more than the deeply-lobed middle segment of a keel, 
with these lobes in such a state of cohesion that the central lobe is pushed outwards, while the 
lateral ones cohere by their own margins and with its back. The stamens are only 8, two 
therefore are suppressed : or in krameria 4, one being suppressed. I may remark, in addition, 
that the relative position of the fifth sepal and petal respectively, was first indicated by 
Brown.** Denham 31. 

Affinities. The opinions of Botanists, have always been much divided in regard to the 
affinities of this order, and the place it ought to occupy in the natural arrangement of plants 
Jussieu first placed Poly gala among the MonopetcUous orders, placing it at the head of his 
order Pediculares, but afterwards saw reason to change its place, and then ranged it among the 
Polypetalce. D eCandolle considering it more allied to Violarieae and Droseraceae, placed it 
after these orders. Bartlinj^ has placed it in his class " Rhoeadeae^* along with ReMacecBy 
Fumariaceae, Papaveraceae, CruciferoB^ and Capparideae. Lindley prefers placing it in his 
alliance " jlcerales** along with Aceraceae (Sycamore's) Sapendaceae^ (soap-nuts) and OEscu- 
lace^y (horse chesnuts). The fdUowing Exposition of the affinities of this order, is extracted 
from his work. 

" PolygalacecB are stationed by DeCandolle between Droseracece and Tremandracea, 
iand in the immediate vicinity of yiolacece. With the latter they are related on account of 
their hypogynous stamens, irregular flowers, and cucullate stigma ; and with Tremandracece 
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on account of the canincula of their seed. To Fumariece they approach in the general aspect 
of their flowers ; but if my theory of the structure of that order be admitted, their resem- 
blance would not be so great as it appears to be. Leguminosce are, notwithstanding their 
perigynous stamens, an order with which PolygalacecB have great affinity : the irregularity 
of corolla is of a similar nature in both ; there is in Leguminosce a tendency to suppress the 
upper lateral petals in Erythrinay as in Poly gala; the ascending direction of the style and a 
cohesion of stamens are characters common to both orders. Many additional observations are 
made by St. Hilaire and Moquin — Tandon to the same efiect. These authors, moreover, 
compare this order with Rutacece ; but they appear to have finally decided upon the vicinity 
of SapindacecB being its true position ; remarking that ^' the c^Xjjl of SapindacecB is unequal 
the corolla very irregular, and the ovary of Schmidelia is usually 2-celled and 2-seeded like 
that of Polygaia. Moreover, the greater part of the genera of that order have, with a calyx 
of five divisions, a corolla with four petals, and the place of the fifth is manifestly vacant. 
This suppression is not exactly the same as what is observed in the corolla of Polygaia, where 
there is only 3 petals with 5 sepals ; but the suppression has more analogy with what concerns 
the stamens, since with a quinary number in the calyx each order has eight antheriferous 
filaments." 

Geographical Distribution. As already observed, this is most general, every part of 
the world being able to boast of some species, peculiarly its own. The genus Polygaia is 
found in all climates, from the equinox to the polar circles, and in every variety of soil, from the 
burning sands and plains of Coromandel, to me Peat bogs of the northern mountains, and no 
where met with in greater beauty, than on the dry chalk bills of Kent. The other genera are 
more limited in their range. Salomonia has as yet only been met with in Asia, but extends 
from China to the Malabar Coast, being more or less met with in all the intermediate countries. 
Soulamia is as yet only known to exist in the Moluccas. XanthophyUum has a range nearly 
as wide as Salomonia, extending from Java, (whence Blume has three species which he had 
published under the generic name of Jackia) through Silhet, Ceylon, and Coromandel, to Mala- 
bar, but has not yet been met with out of Asia. Most of the other genera are American, but 
Muraltia is confined to the Cape of Good Hope. 

Properties and Uses. Were the properties of the species of Polygaia in accordance 
with virtues expressed in the name, (Poly gala ^ Much milk,' in allusion to their supposed power 
of augmenting the flow of that secretion) truly valuable would they be in many situations, but we 
have no proof of their possessing such powers. Generally speaking, bitterness, combined in a 
greater or less degree with cathartic properties, have been found in those species which have been 
subjected to tried, especially Polygaia amara, on which account, it is esteemed in chronic 
bowel complaints after active inflammatory symptoms have subsided. But the diseases for the 
cure of which they have attained their greatest repute, are those of the chest, requiring ex- 
pectorants, on account of their action on the mucous membrane of the bronchi. In such cases, 
if inflammatory symptoms exist, they must in the first instance be reduced by bleeding. The 
senega, or snake-root of America, f Polygaia senega J is the species which has attained the highest 
repute for its medical properties, and especially as a remedy in diseases of the chest, but notwith- 
standing it has been highly extolled in such cases, and no doubt in many instances deservedly, 
there is still much uncertainty as to its real merits. Among the aborigines of America, it 
is administered in cases of snake bite, and it was from observing its effects in relieving oppres- 
sion of breathing in such cases, that analogy led Dr. Tennant to recommend its employment in 
deseases of the chest. A species met with on the Himalaya mountains P. crota(arioides is 
used by the inhabitants of these hills as a remedy in snake bite in like manner as P. senega, 
Is by the Americans. Such being the case, it appears somewhat remarkable, that of all the 
long list of Indian species, about 20 in number, that not one of them, with that exception, 
is mentioned as being employed in native practice, and yet, I cannot help thinking, that some 
at least of the Indian species, enjoy properties analogous to those found in both the European 
and American ones. 

A peculiar vegetable principle, called Senegen has been discovered by one chemist, 
(Gehlen) and a di&rent one by another, (Reschier) which he has called Polygaline, hut it is 
still uncertain whether they are not the same. A third (M. Folchi) has procured a sub- 
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stance, which he calls Polygaline, nndeT tiie form of brilliant pale coloured scales, at -firat 
insipid, afterwards acrid and burning to the taste, insoluble in distilled water, and but spar- 
ingly soluble in alcohol. M. Dulong on the contrary, procured one, deliquescent and very 
soluble in water and alcohol. M. Peschier states that he obtained from 6 ounces of the root 
100 grains of an alcaline substance, united with a new acid, which he has called (icide Poly- 
salinique. The Krameria or Ratany root remarkable for its astringent, properties and for 
Its extensive employment by preparers of Port wine in Britian, is derived from another genus 
of this or a nearly allied family. The species of Xanthophyllum are trees that furnish tim- 
ber of considerable size, and being besides handsome flowering plants, deserve a place in the 
garden, as does Polygala arillata a very handsome flowering shrub, not uncommon on the 
higher hills of this country. The properties of both Xanthophyllum and P. arillata if they 
possess any, are unknown. It seems to me desirable to remove the latter from the genus Po- 
lygala, from most of the species of which it differs very widely in habit aqd in the arilM 
which covers the whole of the seed. 

ReMARKs ON Genkra and Species. Three genera only, of this order, have as yet been 
found in the Indian Peninsula, viz. Polygala, Xanthophyllum, and Salomonia. The first of 
these, is a very old genus, has been long known as a native of India, but of which it appears 
Dr. Roxburgh knew only 2 peninsular species, these have now been increased to 14, and Dr. 
Wallich and Mr. Royle mention several others, not met with in this part of India. Xantho^ 
phyllum is a genus originally established by Roxburgh for two Silhet trees, but is now found to 
extend nearly to the southern extremity of the peninsula, as I have several species from 
Courtallum, and one from Ceylon. It is also found in Java, whence Blume has 3 species to 
which be has given the name of Jackia, not knowing, that the genus had been previously 
named by Roxburgh. The genus Salmnonia, origindly established by Loureiro to receive 
a small Chinese plant, has recei^tly had considerable additions made to it. Two have been 
found in Nepaul, three in Ceylon, and one in Malabar. The last, having been discovered 
for the first time in 1835, the genus has not yet found its way into our cata- 
logue of peninsular plants, on which account I have availed myself of the present op- 
portunity of making it known. The species of Polygala here represented, was selected oa 
account of its being new to the peninsular flora, and under the supposition that it is a new 
species. On this last point however I have still some doubts, not but that my plant appears 
more A\8{\nct from P, persecaricp/olia as figured by Wallich (Plant, rar. tab. 184) than many 
of the other allied species of the genus which are kept distinct, but because, I find they have 
a strong tendency to vary in their forms. I was particularly struck with this disposition 
while examining a very large series of specimens of P, Javana, presenting almost eve- 
ry form of vegetatjon and outline of foliage, but all agreeing in two points, the large wings 
of the calyx, and in having a curious 2 lobed membranous appendage, or arillus pendant from 
the carunculus. In like manner P. Heyneana has three, smaller, but in other respects similar, 
appendages hanging like flaps, nearly the whole length of the seed, from its carunculus, by 
which a number of sufi^ciently distinct looking specimens were with certainty associated. 
None of the other species possessed an equally certain guide by which to bring varying forms 
together, but from what I have obsiei^ved in these two, 1 feel but little hesitation in concluding, 
that in some instances mere varieties are raised to the rank of species. 

The genus Salomonia is distinguished from Polygala by the absence of the large wing-like 
interior sepals ; its 5 sepals being all nearly equal, by having four, not eight, stamens with the 
filaments united their whole length ; and lastly, by the capsule being furnished on the margine 
with long tooth-like bristles, in place of being naked, or ciliated. Two species are introduced 
into the accompanying plate, one from Ceylon, recently discovered, and the other from Malabar. 

The genus Xanthophyllum differs fron^ (;be rest of the order in having symmetrical flowers, 
except the stamens, and exalbnminous seed. Here in place of three petals firmly united at the 
base into one, there are 5 petals, corresponding in number, and alternate with the lobes of the 
calyx, but the stamens retain the unsymmetrical character of the order. It differs further from the 
character of the order in having the placentse parietal in place of in the axis of the ovary. The 
species of Xanthophyllum here figured I at first doubted, whether tp consider a narrow-leaved 
variety of one of Roxburgh's species, or distinct from both ; the latter I now think the more 
corrept view ; partly on account of th^ difiereuce of appearance of this plants but much more 
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on account of the difference of structure which its ovary presents. In XJlavetcens, Roxburgh 
describes and figures the ovary as having two tubercles rising from the base, each bearing two 
erect ovules, and in his X. virens, he represents the placenta as forming two projections, 
one from each side of the ovary extending its whole l«ngth and each bearing firom 4 to 6 ovules. 
In mi plant. I find only 4 ovules, as in fiavescens but differently situated, one namely from 
each extremity of each placenta, one ascending the other pendulous. On this account it ap- 
nroaches more nearly to X. vireni, but in that species each placenta bears firom 4 to 6 ovules in 
tiorows I may here observe that in our Prodromus we have fallen into an error m adopting 
he name flavescens, for the only species it contains. It is most true that in its general 
aspect OM plant clirresponds with Roxburgh's ^are.-jcen*. even^to the colour of the leaves, 
butTt differs in the structure of the ovary, the principal point of difference between Roxburgh s 
two SMcies From X. virens, both the present species mA flavescens of the Prodroraus differ 

IWO species. X 1 Vf"» ^ ^ ^ > ^ r ^ ^j ^;^„ ^« ♦k<* l^..r«t. oni*ra/*o cJ \\\tx IpAVAfl ftfirl 




to confirm the opinion cnai mey arc tiiai^m^v. w« *„.« r^--" — . . ,' ^ • a 

Siy decided opinion, as 1 have not seen a specimen of he origmal X. virens. Among my 
JSecimeis from Courtallum and Ceylon, there are five distinct forms, which may be thus dis- 
tingSed and named-lst. the one here figured. X. angw>trfohum 2d. one with subsecund 
spifa e racemes, elliptic, shortly acuminated, green leaves ; ovary with four ovules, 2 erect and 
2 pendulous X Roxburgianum. 3d, one with hard conacious reticulated, glabrous, acum mated 
L^ves undulated on the margin ; ovary with four transverse ovules, X undulatum 
4th the form described in our Prodromus under the name of X. /amc««« but which 
Inow coiSder quite distinct from Roxburgh's plant, X ^rnottmnum: and lastly, one from 
Cevlon, with oval leaves, ending in an abrupt, rather long pomt^, acumen ; the ovary 4-ovuled, 
The ovules attached to the base; ascending ; probably the true X. flavescens of Roxb : the figure 
of which it greatly resembles. 



POLYGALA. 

P. Wallichiana. (R.W.) GlabrouB, erect, ramous: 
leaves narrow, lanceolate, obtuse: racemes axilla^, 
or from the forks of the branches, many flowered : 
wings from broadly ovate to orbicular, longer than tne 
capsules: capsule margined, glabrous: seeds black, 
densely covered with white hairs, carunculus white 
edentulate. 

P. persicariaefolia. Wall. List 4185, c. , _ _ 
A native of Alpine districts, frequent on the Pulney 
hills, where the plant attains a much larger size than 
the one here represented, bearing fewer but longer 

This differs from the plant figured by Wallich, in 
being perfectly glabrous, diffusely, ramous in having 
the racemes invariably springing from the branches, in 
place of terminal as in his plant, sometimes they are 
axillary, sometimes supra-axillary, and not unfre- 
quently from the forks of the branches. The flowera 
appear much smaller than in his. it differs from 
DeCandolle's plant in being glabrous, not pubescent, 
and in having glabrous, not ciliate capsules From 
Dons, P. Buchanani, it differs in its ramous habit, and 
in being every where glabrous. The plant here figur- 
ed is, 1 find, equally a native of the Himalayas, and of 
the southern mountains, as I have a specimen from 
Simla, procured from a very extensive and beauUfully 
preserved collection of planU formed, while there, by 
Lady Dalhousie. 

SALOMON I A. 

Calyx S-sepaled, sepals about equal. Petals 3, united 
below into a tube, cleft lopgiludinallx on ppe aide. 



Stamens 4, filaments united their whole length, and 
adhering near the base to the tube of the corolla. 
Anthers 4. Capsule compressed, bristle- toothed on the 
margin, 2-lobed, 2-celled, with a single pendulous 
seed in each cell. Seed compressed, glabrous, sub- 
lenticular black, testa cruslacious, brittle. Embryo 
large, straight, enclosed in albumen. Cotyledons 
foliacious, radicle pointing to the hilum. 

Small herbaceous plants ; leaves alternate ; racemes 
terminal; flowers minute, purplish, each furnished 
with a brae tea. 

Mr. Don characterizes this genus as exalbuminous, 
and with an inverse embryo, in both of which points, 
it appears to me he is mistaken ; the albumen being 
rather copious in iS. obovata^ and the embryo erect 
with respect to the seed, though inverse with reference 
to the plant. 

1. 5'. ohovata. (R. W.) Erect, ramous: leaves 
sub-sessile, glabrous, obovate obtuse, or spathulate 
below ; above, from sub-orbicular to cordate : spikes 
elongated : capsules bristle-toothed on the margine. 

Malabar Coast nnd Ceylon, 

My specimens from Malabar scarcely exceed three 
inches in height, but are very ramous, some that I have 
from Ceylon of apparently the same plant, are much 
larger, but less branched ; in all other respects they 
correspond. Perhaps the species is too nearly allied 
to S. oblongi/olia D.C. which however seems distinct. 

2. Salomonia cordata. (Arnoti) Ramous, leaves ses- 
sile, cordate, ovate, glabrous on the sides, ciliate on the 
margin ; spikes elongated : capsules crestato-pectinate. 
Arnott. 

Sea Coast Ceylon. 

All the species from southern India are coast plants. 
Mr. Amolt inadvertently quotes the mountains of 
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Ceylon as the station of the two speeicB seen hj him, 
bat I am. informed by Colonel Walker, who communi- 
cated the specimens, that that is an error, as he got 
them both in the neighbourhood of Colombo. 

XANTHOPHYLLUM. (Root.) 

1. X. angusti/olium. (R. W.) Leaves narrow 
lanceolate, obtuse, glabrous, longer than the axillary 
and terminal racemes : ovary l-celled, 4-ovuled, two 
ascending from the base, and two pendulous from the 
apix of the cell : Fruit. 

CimrlaUum in thickets. The leaves of this species 
which are hard and coriacious do not turn yellow in 
drying but are of a pale brownish colour. 

2. X, unduhtum. (R. W.) Leaves elliptic, ob- 
long, acuminated, undulated on the margin, coriaci- 
ous : Ovary l-celled, 4-ovaled, ovules transverse- 

Couriallum. This species agrees so much in the 
texture and colour of the leaves as well as in the 
character ot the ovary, with the preceding that I 
rather doubt the propriety of separating them, but 
the undulated margin, the long pointed acumen, and 
the much larger size, in all its parts, of the one than 
the other, fully warrant me, 1 think in doing so. 

3. X. Roxbwrgianum. (R. W.) Leaves broadlv 
elliptical, acuminated : racemes axillary and terminal, 
shorter than the leaves, subsecund: Ovary l-celled, 
4-0TQled| two ascending, and two pendulous j Fruit. 



CourtaUum snd Shevagerry hilii in wwkts and 
thickets* 

This species which differs very widely from the 
preceding in appearance, seems, judging from the 
specimens alone, to be a diffuse or scandent shrub;. 
The leaves retain their green colour in drying. 

4. X, Amottianum. (R. W.) leaves elliptic ob- 
long, with a short blunt acumination : under side with 
two pores at the base : racemes axillary and terminal r 
Ovules 8^12; attached by pairs to two lateral pla- 
cent€e : fruit globose, one seeded. 

X.Jlavescens W. and A. Prod, not Roxburgh, 
Woods about CourtaUum and elsewhere. 

5. X. Jlavescens ? Roxb. Leaves elliptic oblong, 
with a longish fine pointed acumination i numerous 
dores scattered over the under surface : racemes 
axillary and terminal, shorter than the leaves : Ovules 
4, erect, attached near the base of the ovary. Ceylon 
— Communicated by Colonel fValker. 

This is a handsome species, and is perhaps distinct 
from Roxburgh's flavescens though corresponding with 
it, in the character of the ovary and ovules; but 
while unacouainted with the original species, I feel 
averse to add to the difficulties of a sufficiently diffi- 
cult genus, by adding doubtful species. The pores on 
the under surface of the leaves are peculiar, from the 
circumstance of their being scattered all over them and 
not as usual confined to the base. 



EXPLANATION OF PLATES 22 and 23. 



22.-POLYGALA. 

^. 1. P. Wallichiana— no/ufo/ size. 2. Flower open- 
ed, showing the calyx and corolla. 3. The same, the 
corolla diwn badi to shew the stamens, ovary and 
style. 4. A stamen. 5. Style and stigma. 6. Capsule. 

7. The same split vertically, showing the seeds tit situ. 

8. Seed. 9. Embryo. 10. Seed of Poly gala Heyneana, 
showing the pendulous lobes of the carunculus. 1 1, 
12. Back and front views of P. Javana, showing the 
two large lobes of its carunculus— a// more or less 
magnified. 

B. 1. Salomonia obovata— no/ura^ size. 2. Calyx 
and corolla. 3. The same, the petals and stamens 
separated, showing the ovary, style and stigma. 4. 
Capsule. 5. The same opened, showing the seed. 6. 
A seed— a^ more or less magnified* 

C. 1. Salomonia cordata— nalura/ size. 2. A leaf 



magnified. 3. Flower opened, and the petals and sta- 
mens removed to show the 9vary, style and stigma. 
4. Capsule. 5. Capsule opened. 6. Seed. 7. The same 
cut transversely. 8. Embryo removed— a// more or less 
magnified. 

23..-XANTHOPHYLLUM. 

1. X. angustifolium— no/ura/ size. 2. Flower. 3. 
Petals removed, showing the stamens. 4. Stamen 
separated. 5. Ovary. 6. Ovary opened, showing the 
position of the ovules— a// more or less magnified, 7. 
Young fruit— no/ura/ size. 8. The same opened show- 
ing that all the ovules but one have aborted magnifi- 
ed. 9. Ovary of X. Amottianum laid open, showing 
one placenta with its attached ovules. 10. Ovary of 
X. flavescens f showing the four erect ovules— 6oM 
magnified. 



XIX.-TAMARISCINEiE. 

This is a small order, composed of very ramous shrabs, or small trees ; with ex-stipulate, 
scattered, simple, entire, sessile, minute leaves; sometimes, in Tamarix, scale-like, closely em- 
bracing the stem, and lapping over each other, like tiles (imbricating.) The flowers are regu- 
lar, hermaphrodite, generally ranged in terminal racemes or spikes ; pedicels furnished with a 
small bractea. 

The calyx is free or slightly adherent at the base, persistent, of 5 sepals, imbricated in 
cestivation. The torus is either obsolete, or expanded into a small disk, glanduliferous on the 
margin. The petals equal the number of the sepals, and are alternate with them, inferior, 
sometimes adherent at the base, and marcescent, or withering without falling off. The stamens 
are hypogynous, equalling, or double, the number of the petals, rarely, by abortion, fewer than 
in this proportion, (this I have observed in Trichaurus ericoides,) occasionally monadelphous 
at the base; the anthers 2-celled^ opening longitudinally. The ovary is sessile^ l-celled^ usually 
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with three, many-ovuled, placentas, either attached to the base, or extending some distance 
along the valves ; in the latter case they are occasionally dilated, so as to form a 3-celled fruit. 
Stigmas usnally three, either sessile or supported on a style, simple, dilated, or plumose. Cap- 
sule 3-valved, I -celled, seed numerous, oblong, beaked, with a tuft of down at the apex, some- 
times villous all over. Albumen wanting, or according to Bartling sometimes present, and then 
thin fleshy or mealy. Embryo straight, the radicle pointing to the hilum. 

Afpinitibs. The place that this order should occupy in the natural system has long been 
a subject of dispute among Botanists, some, among whom Jussieu set the example, placing it 
among the orders with perigynous stamens, that is, having the filaments inserted mto the calyx, 
in this arrangement he has been followed by DeCandoUe and others. More recently a different 
view of their structure has been taken, and is now generally adopted, according to which, the 
stamens are considered hypogynous, that is inserted into the torus or receptacle, but the true 
place of the petals, whether hypogynous or perigynous, seems still doubtful. This transition 
though in itself of little moment, has the effect of materially altering the place of the order in the 
linear series of Jussieu's arrangement by transferring it from a class with perigynous to one with 
hypogynous, stamens. This part of the natural method being constructed on artificial princi- 
ples, that is, simply according to the insertion of the stamens, whether into the torus or into 
the calyx, (a distinction in such cases as the present more easily made upon paper than found 
in nature^ has the effect of occasionally widely separating orders in other respects very nearly 
allied. By assigning a perigynous in place of a hypogynous, insertion to the stamens of 
TamariscinecB would have the effect of bringing them among a different set of orders : 
and in place of standing between PolyfialetB and ElcUinece in the Peninsular flora, 
as they now do, they should, on the supposition of the stamens being perigynous, have been 
placed near Paronychiaeece and Portulacece. Dr. Lindley, sensible that associations bas- 
ed on niceties of structure so little appreciable by the senses as that upon which these 
classes are made to rest are almost useless in practice, has availed himself of habit and 
some other peculiarities of structure to assist in fixing their proper place in the vegetable sys- 
tem, and owing to the similarity of foliation, considers it more advisable to keep this order 
<' near Illecebrece, with which it accords in its unilocular syncarpous often 3-valved fruit, and 
acale-like leaves." Amidst these eonflicting views I confess, though comparatively slightly 
acquainted with the natural system, I prefer leaving it in its present place, not on account of its 
hypogynous stamens and petals, since these seem not so easily made out, but on account of 
its parietal placentation,loculicidal dehiscence, and exalbuminous seed (in which respect it quite 
accords with the orders between which it is placed) these points of structure, affording marks 
of distinction most easily made out under all circumstances, and not liable to be mistaken in 
any. According to this view, the order would have been better placed, it appears to me in Dr. 
Lindley's 3 group fParietosce) of Polj/petaUe, in his '^ Alliances of plants'' than in the one 
fSyncarposaeJ in which it now stands. 

Essential Character. Polypetalous : stamens fewer than 20 : ovary wholly superior ; 
carpels of the ovary combined into a solid pistil : sepals imbricated, more than 2 : stamens 
hypogynous : seeds comose (furnished with a tuft of down) leaves without stipules. 

Geographical Distribution. The few species of this order are exclusively confined to 
the northern hemisphere of the old world, but are widely distributed over it. Their most fre- 
quent station is on the sea coast and on the banks of rivers. In India they seem to prefer 
banks in the sandy beds of streams, which are dry the greater part of the year, in such 
situations I have repeatedly found them. They seem however to have met with but little atten- 
tion among the natives of this part of the country as I have not been able to discover any Tamul 
name for them. 

Properties and Uses. The bark of some of the species is slightly bitter and astringent, 
and probably tonic. Rhazes assigns to it diuretic, aperient, and cooling properties. In Den. 
mark the branches are used in place of yeast for making beer, and the decoction of the leaves 
and young shoots is prescribed as a substitute for guaiac. The ashes of Tamarix gallica and 
jf/ricana growing near the sea are remarkable for containing a quantity of sulphat e of soda ! 
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and cannot be used as a ley for washing, as they coagulate the soap, while those growing in 
sweet soil in the interior are free from it. From a species or possibly a variety of 71 Galtica, 
which grows about Mount Sinai^ there exudes a kind of manna, (from the pnnctures of an in- 
sect which perforates its bark) which has received the name of " Manna of Mount Sinai,** 
and has by some travellers, fancifully enough been supposed the Manna of the Scriptures. 
Some of the species produce abundance of galls. In Egypt the Tamarix Orientalis produces 
them of a deep red colour, and are much used in dyeing. All the species of this country are 
said by Mr. Royle to produce galls, having the properties of oak galls, but I have not been able 
to discover whether they are ever gathered in this part of India. It seems probable from an 
observation of Mr. Royle, that the galls imported into India from Mooltan, are chiefly of the 
Tamarix, not Oak galls, and that it is with them our bazars are principally supplied, on which 
account we would do well to examine the tamarix jungles, which often extend along the beds 
of our rivers for miles together, to ascertain to what extent they could supply our wants. 

Remarks on Genera and Species. Three (^ the four genera referred to this order are found 
in India, the fourth, ( BronniaJ which seems but a doubtful member,i8 from America. It has 
been referred by Kunth to Portulacece, but is placed in this order by Dr. Lindley. The genus 
Trichaurus is certainly very nearly allied to Tamarix, but sufficiently distinguished by its de* 
candrous flowers, its cup-shaped torus bearing the stamens on its margin, and by the different 
form of the styles and stigmas. I'he beak of the seeds, which seems to form so excellent a 
distinguishing mark between it and Tamarix, appears to difier rather in degree than in kind, 
when examined under a high magnifier, since both show the beak, but in Trichaurus it is very 
conspicuous under the most ordinary magnifier, and even to the naked eye, while the other 
requires one of high powers to bring it out as represented in the figure. The dissected flower 
of Trichaurus is not perhaps the most suitable that might have been selected, since it seems 
evidently defective, in so far as having only 8 in place of 10 stamens, which last in the absence of 
positive evidence to the contrary, must on account of the pentasepalous calyx and 5>petaled co* 
roUa, be looked upon as the normal number. But that this is merely an irregularity, perhaps 
of a single flower, is rendered further probable by the circumstance of there being only 2 in 
place of 3 styles, three being the normal number of the order. 

This figure as exhibiting a departure from the usual and regular form is not without its 
use, since it explains the cause of one of the greatest obstacles to the perfecting of the Linnean 
sexual system, depending as it does on a single set of organs, the tendency namely, of difierent 
flowers, even on the same stalk, to vary in the number of stamens and pistils, and thereby, to 
indicate very different places in the system for the plant to which they may belong. When our 
distinctive marks are taken from the relative position and number of all the di&rent parts of 
the flower to each other, the formation of the ovary, and position of the ovules, added to the 
general habit of the plants, we have so many points of comparison, that the chances of our being 
misled through variations or imperfections in any one set of organs, are greatly diminished. 
Doubtless sufficient uncertainties still exist in the natural method to lead different Botanists to 
form difllerent opinions both as to the situation orders ought to occupy in the series, and some- 
times, in nearly allied orders as to the genera that should be respectively referred to them ; 
but yet, in spite of these drawbacks, its advantages over any artificial arrangement, and the 
Linnean is certainly the best, are such, as to ensure its general adoption by all who would 
study botany as a science, and not as a mere means of discovering the name of a plant, as 
he would the meaning of a word in a dictionary. But even this, in tropical botany, is often a 
very difficult operation when attempted with no other assistance than that afforded by the Sexual 
System, because among tropical plants, the sexual organs are so very liable to vary in number 
from unions among themselves, or from suppressions and additions of parts, giving rise to innu*> 
merable instances of irregular forms, among plants usually ranged in classes with regular 
flowers : even the Papaw, one of the most constant of dioecious plants ; I have seen with re« 
gular bi-sexual flowers. 

But to return from this digression, it appears that the genus THchaurus is amply distin^ 
guished from Tamarix bv having double the number of stamens that it has sepals, and by hav*. 
ing the filaments attfiched to a distinct hypogjrnousdiski independent of the more distinct bea)( 
oftheseedst 
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The only species of the genus is^ I believe, abundant on the dry banks in the bed of the 
Palar river below Wallajabad. 

EXPLANATION OF PLATE 24. 

A, L Tamarix gallica vw Indica. Natural size. the ovules to the base of the carpels. 6. A mature fruit 

2. Flower opened, showing the imbricated sepals, after dehiscence. 7. A seed with its downy tuft. AU 

the petals, stamens, superior ovary, styles, and dilated fRors or Usi magnified, 

stigmas. 3. A stamen showing the sagittate form of B. \. Flower of Trichaurus ericoides. 2. Sepals 

the anthers. 4. A single flower as it appears on being opened, and the petals removed, to show the insertion 

removed from the branch, the exterior pointed sepal- of the stamens and ovary. 3. A stamen, anther pointed, 

like leaf in front, the Bractea. 5. Ovary cut transverse* 4. A seed with its beak. AU magnified. 
ly» and opened, showing the parietal attachment of 

XX.— ELATINEiB. 

A small and unimportant order of herbaceous, marsh, plants, found in all the four quarters of 
the globe. The stems are ramous, the leaves opposite, stipulate, the flowers small, usually ag- 
gregated in the axis, hermaphrodite. 

Calyx of from 3 to 5 sepals. Petals as many alternate with them. Stamens either equalling 
the petals or twice as many. Ovarium 3, 4, or 5'celled with as many styles and stigmas, placentae 
in the axis bearing numerous ovules. Stigmas capitate. Fruit, a capsule> three 5>cellea, three 
5*valved, dehiscence either septicidal or loculicidal. Seeds numerous. Albumen sparing or want- 
ing. Embryo cylindrical, radicle next the hilum. 

Affinities. These do not appear to me by any means clear* Formerly they were referred 
to CaryophylletSBy thence Cambessides removed them as a distinct order, on account of their ex- 
jalbuminous seed, and capitate stigmas, to which loculicidal dehiscence is added. Both however 
being alike in that respect, that last character, which by the way is not constant, since I find in 
at least two species of Bergia the dehiscence septicidal and not loculicidal, can be of little or no 
value ; unless perhaps as one by which we may keep Bergia distinct as a genus, from Elatine. 
The exalbuminous seed and capitate stigmas, while they afford verv sufficient grounds for sepa- 
rating them from CaryophyUaceae which have a copious mealy aloumen with the embryo rolled 
round it, and linear stigmas, associate the Elatineae with Lythrariae^ in which order, Bartling 
(Ordines Plantarum) has placed them. From these however, it appears to me, their distinctly 
hypogynous stamens, numerous stigmas, and free ovaries sufficiently remove them. Dr. Lind- 
ley places them in an alliance distinguished by having '* albumen present in the seeds'' along with 
Lines, an arrangement, the propriety of which I confess myself unable to perceive, as the 
albumen in Elatineaia almost if not entirely wanting. 

Essential Charactbr. Polypetalous : stamens fewer than 20: ovary wholly superior; 
placentas in the axis ; styles distinct to the base : calyx imbricated ecalyculate ; leaves oppo- 
site^ furnished with stipules. 

Geographical Distribution. The plants of this small order are found in moist, marshy 
grounds in all the four quarters of the globe — Elatine and Bergia are found in India. B, ver^ 
ticillata is common about the banks of water courses and rice fields, while B, ammannoides is 
more commonly seen in moist sandv soil near the banks of rivers, and in rice fields near the sea 
coast Elatine ambigua I have only found in the moist soil df half dried tanks in the Tanjore 
district, where it forms large green patches. 

Properties and Uses. The properties of this order are unknown, if the species possess any. 
In England Elatine has received the rather questionable name of " water pepper" which seems 
to indicate the possession of acrid properties, though that seems doubtful as it is no where men- 
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tioned, and in this country the Bergia ammannoiden has, in Tamol, received that of Neer-mel- 
neripoo, or water-fire, a carious coincidence of names in countries so remote. 

Rbmarics on the Gbnbra. Dr. Amott and myself following Delile, referred the genus 
Bergia to Elatine whether judiciously or not may be doubted, now that I find the dehisci'nce of 
Bergia is septicidal while that of Elatine, as appears from the statements of those who have 
examined it with care, is loculicidal. This distinction combined with the difference of habit, of 
the two sets of plants, mi^ht I think with propriety be employed as a distinction to keep them 
generically separate, notwithstanding the similarity of their flowers, on which account, I, in this 
work, retain the old name of Bergia for the Elatine verticeUata and E, ammanioides of our Pro- 
dromus, to which work however, I refer for the distinguishing characters. The accompanying 
plate represents a species of each genus. 

EXPLANATION OF PLATE 25. 

A, L Plant of Bergia ammannoides. NatarMl size, this species, to variation in the number of the parts 

2. Portion of a branch slightly magnified to show of the verticels of the flower, 3, 4 and 5 pieces occar- 

the stipules and a^gre^ated axillary flowers. 3. Flow- ring indiscriminately in different flowers, picked from 

ers opened, showing the sepals, petids, stamens, ovary, the same utalk. 

and stigmas. 4. Stamens separate, back and front B, 1. Elatine ambigaa. Natural size. 

views. 5. Mature fruit. 6. The same after dehiscence, 2. A plant removed from the soil and slightly mag- 

the persistent calyx removed. 7. Capsule cut trans- nifled, showing its repent habit. 3. Portion of a branch 

versely. 8. A seed. 9. The same cut transversely, more magnified. 4. Flower opened. 5. Cnpsnle. 6. 

All mor§ or Us* magn^$d: The same after tkhiseenee. 7* A seed. AU WMre or 

These figures ^how the strong tendency that exists in Ues wta^ni/iecL 



XXL— CARYOPHYLLAOEjB. 

Since the « publication pf DeCandolIe's Prodromus, in which this rather complex order 
occupies a largespace, considerable changes have been made on it by different writers. These 

5nncipally consist in raising his sub -orders to the rank of distinct orders, the removal of 
llatine/Mey and referring some of the genera included by him to other allied, though in the 
linear series remotely situated, orders. This being for the most part an extra tropical order, 
these changes so far as they affect the few Indian genera can be easily pointed out without the 
necessity of changing the name of the order adopted,after DeCandolle, in our Prodromus. Fol- 
lowing Dr. Lindley's arrangement, it being the most recent and perhaps the best, the Peninsular 
genera ranked under Caryophyllacece by us are thus distributed. Gypsophila and Silene are 
referred to Silenaceae ; Stellaria^ Cerastium, and jlrenaria, to ^Uinaceae : and Mollugo to 
lUecebrece the Paronychiacece of our Prodromus. These three orders, along with Portulacece 
and TamariscinecB are combined into one ^* Alliance" Silenales, distinguished by having the 
" Embryo rolled round mealy albumen ; or if this is not the case, herbaceous plants with the 

1'oints of the stem tumid, or with scales replacing the leaves upon rod-like branches ; almost all 
lerbaceous, or small shrubs." The clause ^' with scales replacing the leaves" of this character 
refers to Tamariscineae. The orders are thus summarily distinguished — Portulaceae 
has two sepals : Silenaceae four or five united into a tube : AUinaceae four or five distinct : 
Tamariscineae the dehiscence of the fruit loculicidal, seed hairy : and Illecebreae have leaves with 
stipules. In this last the dehiscence is also loculicidal. Silenaceae and Alsinaceae are repre- 
sented in the accompanying plate^ and Portulaceae and Illecebreae will be in a subsequent 
number. 

The Ckiryophyllaceae, are distinguished by having a calyx of 4-5 sepals either united or 
free. Petals four or five, sometimes unguiculate, sometimes wanting. Stamens equal to, or double 
the number of petals ; when equal alternate with them. A single ovary of 2-5 united carpels 
either sessile or stipatate, with 2-5 filiform stigmas. Capsule 2-5 valved, one-celled or imper- 
fectly 2-5 celled^ the valves usually partially splitting at the apex, forming twice as many 
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teeth as there are valveii or stigmas ; placentae in the axis. Seeds indefinite^ albamen mealy, with 
the embryo curved round it. 

This character includes Silenaceae and Msinaceae, but excludes Mollv§o, which has a 3- 
5 celled capsule, with distinctly loculicidal dehiscence^ which^ for these reasons, I think more 
justly referable to Paronychiacece. 

Affinities. These are very various. The curved embryo rolled round a mass of farinacious 
albumen, intimately connects them with a whole series of orders, all presenting the same pecu- 
liarities, but separated in the present artificial disposition of the natural orders, by the struc- 
ture of the flowers^ some having hypogynous, some perigynous stamens, and several being 
apetalous. 

Geographical Distribution. After excluding Mollugo this maybe considered a strictly 
extra tropical order, not more than three or four genera, having tropical representatives, 
and these for the most part confined to the highest hills, or if met with on the plains, only 
during the cool season. In the temperate zones they are very abundant, and remarkable for 
presenting in the Pinks and Sweet Williams some of the most beautiful ornaments of the flower 
garden^ and in the Chick weeds its most insignificant weeds. 

Properties and Uses. Generally the CaryophiUaceae may be characterized as uniformly 
insipid. The petals of the clove jelly flower are employed in medicine, but more on account of 
their fragrance and the fine colour they impart to infusions, syrups^ ^c. than for any valuable 
medicin^ properties they possess. 

EXPLANATION OP PLATE 26. 

]«/.—!. Cerastium Indicum. Natural size, seed. j411 more or less magni/ied. 

2. A flower, sepals and petals drawn back to show 2i/.— 1. Silene intrusa. Statural size. 

the stamens, ovary, and styles. Petals cleft at the 2. A flower opened showing the tubular calyx, and 

apex. 3. Stamens back and front view. 4. Styles and ungoiculate lobed petals, 10 stamens, and stipitate 

stigmas. 5, Capsule cut vertically, showing the con- ovary. 3. Anther back and front views. 4. Ovary cut 

fained seeds, and lobed dehiscence of the apex. 6, A vertically. 



XXII.— MALVACEAE. 

A large and important natural order of plants, consisting of trees, shrubs, and herbaceous 
annuals, with round, spreading branches, alternate, simple, entire, or lobed leaves; generally 
crenated or toothed ; furnished with stipules, and usually clothed with stellate hairs. The 
flowers are hermaphrodite, or occasionally unisexual, generally regular, solitary or aggregated, 
in axillary, solitary, or fascicled, peduncles. 

The calyx is persistent, composed of 5 sepals, sometimes free, sometimes more or less 
cohering, valvate (the edges not overlapping) in cestivation, and occasionally as in Jtbelmosckus, 
splitting only along one side (spathacious) often furnished with an involucrum of approximated 
bracteae, resembling an exterior calyx, and so called by Linnaeus. The torus is dilated disk- 
like. The corolla is 5-petaled, inserted into the edge of the torus, alternate with the sepals, 
equal, unguiculate, cohering at the base among themselves and with the staminal tube, and 
spirally twisted in cestivation. Stamens usually indefinite, inserted between the petals and 
ovary ; filaments more or less completely united into a tube, sometimes the union, as in Sida, 
is confined to the base, while at others, as Oossypium, &c. it extends nearlv to the apex, and 
being of unequal lengths, they present the appearance of a column covered throughout with 
anthers, with the stigmas projecting and forming the apex of the pillar. The anthers are 
1 -celled! reniform, opening by a transverse clift, giving passage to the globose hispid! grains 
of pollen. The ovary is composed of several carpels, either definite (about 5) or indefinite, 
from 20 to 30 ranged round a central axis, with one or many ovules. Fruit capsular, many 
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celled, cells either remaining completely united, or becoming more or less distinct, and sepa* 
rating with the seed enclosed, dehiscence in the former case locnlicidal. Seeds somewhat reni- 
form attached to the internal angle of the carpels, glabrous or enveloped in a covering of hairs ; 
albumen none or very sparing. Embryo large, the cotyledons foliacious, variously doubled and 
twisted, often cordate, radicle pointing to the hilum. 

Affinitiks. This large and, as it may appear from the preceding description, complex 
order is yet one of easy determination, even among the orders with which it was originally 
combined by Jussieu, now forming the class ColumnifercBy of Bartling (all remarkable for 
having the oestivation of the calyx valvate^ by its I -celled reniform anthers. Dr. Lindley 
gives the following brief exposition of its affinities, premising as an anomaly in the order that 
'* In Malope the carpels are numerous, and distinct, not arranged in a single row as in the rest 
of the order.'* " The relation of MalvacecB with Slerculiaceae, Tiliaceae, and Eloeocarpaceae, is 
clearly indicated by their general accordance in structure, and especially by the valvate aestiva- 
tion of their calyx. With other orders they also agree in numerous points ; as, with Ranun-* 
culaceae, in the indefinite stamens and distinct aggregate carpels of Malope ; with TernBtrcR* 
miaceae in their monadelphous stamens ; with Chlenaceae in the presence of an involucre 
below the flower, and monadelphous stamens : with Linaceae in their mucilaginous properties, 
definite seeds, many-celled fruit, and unguiculate petals ; and through the medium of this last 
order with Silenacece.** 

Essential Character. Polypetalous dicotyledons. Calyx with valrate oestivation. Sta- 
mens numerous, monadelphous : Anthers one-celled. Ovary wholly superior ; of several carpels 
combined into a solid pistil, with more placentas than one. Leaves furnished with stipules. 

Geographical Distribution. This, although some species extend nearly to the polar 
limits of the temperate zone, may be looked upon as principally a tropical family, the greater 
part of them being found either within the tropics, or in the warmer latitudes on their immediate 
confines and within that range are very abundant both as to species and individuals. Three or 
four only are found in England, but the number is considerable in the south of Europe, while in 
the north they altogether disappear. The Indian peninsula presents a catalogue of about 62 or 
about 7*7 of the whole phenogamous flora (estimated to amount to 4000 species) which is a 
considerably smaller proportion than that of the equinoxial regions of America, in which they 
are said to amount to Vy^h or ^oth of the flowering plants. I'his difference may possibly result 
from my having used too high an estimate for the whole flora as according to Brown, the pro- 
portion for tropical India is as high as Vt : this again may be owing to his having included 
Byttneriaceae and Bombaceae in his calculation which I have excluded from mine, but which 
when included still leaves the proportion below Mr. Brown*s ratio. With the addition of these 
orders, the ratio malvales bear to the rest of the flora, estimated as above at 4000, is ^Vth which 
I believe may be considered a very near approximation to Mr. Brown's estimate, now that 
the proportions have been altered, by the recent discovery of many alpine plants altogether un- 
known to Roxburgh, from whose materials Mr. Brown's estimate is deduced. 

Properties and Uses. Mankind are largely beholden to this order, more so perhaps than 
to any other, as supplying them with food, medicine, shelter and clothing. 

The uniform character of Malvaceae is to abound in mucilage and to be totally destitute of 
unwholesome properties. Such being the case, it is to be expected that many of them are em- 
ployed as food : among these may be enumerated our Hibiscus (Abelmoschus) esculentus the 
mucilaginous frnit of which is our well-known B&ndikai : Hibiscus Cannabinus, the leaves of 
which are eat as spinach, while the fibres of the bark is twisted into a kind of cordage : the 
Hibiscus Svhdariffd or rozelle from the fleshy acid calyx of which, excellent jelly, and tart fruit, 
are prepared : and many others. 

Jn medicine nearly the whole tribe are employed, as affording medicines possessing demul- 
cent, and emollient properties. The marsh mallow, and many other allied species are indiscrimi- 
nately used as such in Europe, and several species of Abutilon (Sida), such as A, indicum and 
Asiaticum are similarly employed in this country. The yellow juice, as well as strong infusions of 
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the bark of Thespesia (Hibiscus) populnea (Portia tree) are employed by native practitioners 
for tbe care of cutaneous diseases. An infusion of the roots of Pavonia odorata is prescribed 
as a diet-drink in fevers. Other species of this order are, and nearly all from their mucilaginous 
properties, may be, similarly employed. The petals of Hibiscus Rosa Sinesis (Shoe-flower or 
China-rose) communicate, when rubbed on paper, a bluish purple tint which forms a very ex- 
cellent substitute for Litmus paper as a chymical test. It has been already remarked 
that the fibres of the bark of Hibiscvs Cannabinus are employed in the formation of course 
<;ordage, those of most of the larger kinds might be thus used, as in all they are very strong. 
The heart wood of Thespesia (Hibiscus) populnea is dark coloured and very hard, somewhat re- 
sembling that of the chesnut, and like it, adapted for the formation of gun stocks and similar 
purposes requiring a hard close grained, but not heavy or large sized, timber, which this rarely 
becomes, owing to the white outside portion being like that procured from all the other arbo- 
rious forms occurring in the order, soft and of little value. 

This last named species enjoys in a remarkable degree, a peculiar tenacity of life, large 
branches, after being severed from the trunk, surviving long enough to admit of their taking 
root, when planted as cuttings, like slender slips, and in a few months presenting the appearance 
of very respectable sized trees. It is worthy of remark however, that the trees so produced^ 
rarely produce seed though they flower freely, and what is perhaps not less deserving of no- 
tice, they all decay in the centre, hence it is now rare among them to meet with either the mature 
fruit, or a sound timber tree, the practice of thus propagating them by cuttings, in place of by 
seed, for so long a time, having at length apparently destroyed their reproductive power, and 
deteriorated the quality of their vegetation. 

But it is in their last mentioned capacity, that of aflbrding clothing, that the MaU 
vaceae become the greatest benefactors of mankind, Cotton being the produce of a genus 
of plants appertaining to this order. The genus Gossypium from which it is derived, 
embraces but few species, and these of difficult discrimination, owing to long culture having 
caused them to run into every variety of form. So great indeed is their tendency to run into 
variations that some Botanists have even doubted whether there are more than two distinct, and 
permanently distinguishable species, among the whole host of forms that have by different au« 
thors been supposed entitled to rank as such. 

To some it may appear a question of little moment whether we consider all these 
forms as species or varieties so long as they continue permanent. This is partly true, 
but at the same time it is desirable to ascertain what are species and what varieties, since 
the term species implies permanency, while variety conveys exactly the opposite idea, or 
that of liability to change under any variation of the circumstances under which they may 
be produced, hence their aptitude for culture unchanged in some favoured situations and their 
disposition to change in others to all appearance equally favourable. My own observations certain- 
ly lead me to adopt the conclusion, that the species have been unnecessarily multiplied by some, 
and reduced too low by others. Thus DeCandolle enumerates 13 species, and Mr. Royle eight, 
both these catalogues will pr )bably be found in excess. Dr. Lush and Jacquemont reduce them 
to two. These Botanists probably err in the opposite extreme, but yet, as their opportunities 
of observation were great, their statements must be received with deference. They seem to 
attach no value to characters taken either from the colour or quality of the wool on the seed, 
or the absence or presence of a coating of short hair or down, with which the seed of some 
sorts are clothed ; neither to the forms of the foliage or native country, or clothing, or ha- 
bit, of the plants, whether glabrous or hairy, arborious or annual. According to this view the 
various Indian forms in which a somewhat palmate form of the foliage prevails and is most 
constant, and the American ones figured here under the specific name of G, barbadense, in 
which a lobed and angled foliage is equally permanent are all mere varieties of the same plant, 
while the form named G. acuminatum is, on account of its adherent seed alone, looked upon as a 
distinct species. With this view I confess I feel disposed to coincide to a great extent, though 
not to go the whole length, since I cannot yet bring myself to acknowledge the specific identity 
of the constantly palmated leaved and hispid Indian forms, and the equally permanently lobed 
and angled leaved and glabrous American forms. The more so, as these forms retain their, pecu- 
liarities of foliage in all the varied situations and circumstances in which they have been made 
^o grow in all the four quarters of the world. Under this view, I acknowledge three species as cer^ 
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tain^ viz. the old Gossypium herbaceum, with palmately lobed leaves, whether an annual or a tree 
of indefinite duration, secondly, the American form with simply lobed or angled leaves, equally 
leaving duration out of the question, G. barbadense ; and thirdly, the form^with the seed adherent 
in form of a cone, G. acuminatum, comprehending the various forms known under the names of 
Pernambuco, Peruvian, Bahia and Ava cotton. I prefer Roxburgh's name to the older G. peru- 
vianvm^ as it expresses the prevailing form of the lobes of the leaves rather than the native 
country of a plant so widely distributed. Under the first of these leading forms may be ranged: 
G. indicum Lam : G. micranthum Cav. G, arboreum f Linn, G. vitifolium (?) Lam, O. hir^ 
sutum Linn,G, eglandulosum Cav, G. religiosum (fj Linn, and G, obtusi/olium, Roxb. Under 
the second all the American forms with distinct seed: and under the third, all those having 
them coherent; whether downy or smooth, or with 3 or 4-valved capsules. Dr. B. Hamil- 
ton, following Van Rohr employs the seed to furnish his specific characters, and according 
as they are black or white, reduces all the forms to one or other of two species, distinguished 
by that mark. Our country Cotton, and all its varieties, form his G. album : the American 
ones with black seed, his G. nigrum, among which G, acuminatum is included. The charac- 
ters on which this division is established I consider of no value in themselves, but the divi- 
sion itself, excluding G, acuminatum from his G, nigrum, I think correct. 

In three instances in the above enumeration I have added marks of doubt, indicating there* 
by, that I am still uncertain whether or not they ought to be considered distinct species. Judg- 
ing from Mr. Royle's description, G. vitifolium seems to be either a hybrid or cross, between 
the Indian and American forms, or G, acuminatum, but as I have not examined the plant I 
forbear to offer any opinion. The other two, G, arboreum and Gr. religiosum are, I believe the 
same plant, though possibly distinct, but I rather think not, since the difference of the 
colour of the flower only, (the one purple the other yellow), gives probability to that suppo- 
sition, and such a distinction, would scarcely be admitted in any other genus. With the view 
however of enabling all those who take an interest in this branch of the enquiry to judge for 
themselves, I shall copy and reprint in outline, in my forthcoming Icones, along with the obtuse 
lobed variety, Mr. Royle's figures, both as showing the grounds on which his opinion is formed, 
and the difference of forms of the Asiatic and American species. In so far as I have yet gone, 
my remarks have all been directed to the botanical peculiarities of this genus, it is now incum- 
bent on me, in a work which has for its object to give some account of the history and the uses 
of the more valuable plants which fall to be noticed in its progress, to consider briefly the eco* 
nomical applications of the produce of this genus, which, when viewed in all its relations, must 
without any exception, be ranked as th^ most valuable to mankind of the whole vegetable 
kingdom. 

During the year 1835, there was imported into England 361,685,000 pounds of clean 
cotton. As however the imports that year were very high, let us suppose that 350 millions of 
pounds is the quantity imported into England annually, and as a general average, that one acre 
produces 100 lbs. of clean cotton, then 3,500,000 square acres of surface or about 5469 square 
miles, are required to supply the English market with that one commodity ! to cultivate which, 
at the rate of 100 persons per square mile 5,46,900 persons are employed; and to convey the 
produce to England 1,56,250 tons of shipping, or about 157 ships of 500 tons are required giv- 
ing employment to upwards of 6000 persons to navigate them : add to these, the number of 
people employed in packing, conveying the article to the coast, embarking, relanding, &c. and 
We may perhaps fairly assume as a very low estimate, that not fewer than a million persons are 
engaged in supplying England with the raw material only, of her cotton manufactures. 

The numbers employed in the construction of the machinery, and in the fabrication of the 
article into the thousands of shapes it is made to assume, it is quite impossible to say, but may 
perhaps., at a moderate estimate be stated at ten times that amount, when to that we add, that 
probably not one-twentieth of what is produced finds its way to England, we may well say, that 
cotton is the most valuable product of the vegetable kingdom. 

The production of an article conferring so great commercial advantages on any country 
enjoying a soil and climate suited for the growth of the plant, becomes an object of the first 
importance, and has, more especially of late years, attracted much attention in India, in the 
hope of enabling her, by improving the quality and increasing the quantity of cotton grown 
for exportation, to compete, in supplying the English market, with Anierica, though the latter 
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is a country, apparently enjoying every advantage for its successful culture, one from which by 
fitr the best cotton has hitherto been derived, and which, contributes nearly 8* tenths of the 
quantity imported into England : realizing there, for her most ordinary kinds, from 20 to 30 per 
cent, more than the average prices of all those sorts, of East Indian extraction, technically 
known under the name of Surats. Is it probable that we shall ever be able to accomplish this 
object ? and if so, by what means are we most likely to succeed in so far improving the staple 
of our cottons, as to place them on a par with those of America? These are important questions 
to this, as a productive country, and as such, ought, especially the first, to be well considered 
before an answer is given, since, if in the negative, it might have the effect of discouraging 
enterprise, and thereby, very materially tending to establish its own correctness^ while, on the 
other hand, if answered confidently in the afiirmative^ might have the effect of leading to very 
injurious expenditure in a hopeless speculation. 

The plan and limits of this work, not less than the short time allowed by the rapidly 
revolving months to devote to the elaboration of a comprehensive article on the subject, pre« 
vents me taking it up in all its bearings, I shall, however^ endeavour to present a summary of 
what has been ascertained, and thence proceed to deduce such conclusions as will, I trust, prove 
a safe guide to future cultivators. 

I stated above that in the English market even the cheapest sorts of American cotton, 
usually sell, from 20 to 30 per cent, higher than the East Indian sorts or ' Surats* as they 
are technically denominated in the Price Currents. Under these circumstances it became de- 
sirable that measures should be adopted to improve the Indian staples, with the view of placing 
them upon a more equal footing with the American, and the most obvious means of doing so 
appeared to be, to import seed and cultivate the American plant in India. It was, however, 
objected to this plan that as the Indian cloths, were more lasting or wore better than those 
fabricated from American cotton, that the Indian cotton was in reality better than the Ameri- 
can, and that if more pains were bestowed on its cultivation, so as to render it a more market- 
able article, that it would from its own intrinsic merits supercede the latter. This ob- 
jection was however readily answered by assuming, which is probably the fact, that the supe- 
riority of Indian cloth was not so much attributable to the quality of the cotton, as to its being 
used in a more favourable condition, and still more, by its not being injured by the application 
of acids, &c. in the bleaching. 

On these grounds, and on the supposition that it might be easier to improve the cultiva- 
tion by inculcating a little additional care in the management of a new and higher priced arti- 
cle, than by attempting to introduce any alteration in the management of one, which had been cul- 
tivated from time immemorial, and though not according to the most approved system, yet well 
enough to answer every useful purpose. Under this last view of the case, which to the best of my 
knowledge is strictly correct, it seems desirable to introduce as far as possible, the cultivation of 
some of the foreign sorts, were it for no other purpose than to establish improved modes of 
culture and preparation of the indigenous kinds, the quality of which, when well prepared, is 
considered but little inferior, if not, indeed, fully equal to Upland Georgian. To promote this 
object the Court of Directors with the concurrence and advice of the Board of Control, resolved in 
1829, to establish experimental cotton farms under the Bombay presidency for the introduction 
of foreign sorts, especially the Upland Georgian and New Orleans, both belonging to the kind 
called " short staples'' (from the shortness of the fibres of their wool,) and believmg that it owed 
its superiority, partly, to the mode of cleaning, sent also American machines to separate the 
cotton from the seed. 

The better to give these experiments every chance of success by diffusion, large quantities 
of American seed, accompanied by a copy of Captain Hall's instructions for its cultivation and 
the method of cleaning the produce as practised in America, was sent out in the course of that 
and the succeeding years to Bengal and Madras, and the Governments of these Presidencies 
instructed to distribute it among each of their CoUectorates for experimental cultivation. 

The seed thus received was accordingly distributed, but owing to accidents and delays too 
commonly attendant on first attempts, the greater part spoiled and failed to vegetate, and 
of that which did grow much was i^terwards lost, some owing to improper soils having 
been selected, but by far the greater portion owing to the season, so far at least as the Madras 
Presidency was concerned, proving one of the most unfavourable that could be imagined for 
such an experiment. Extreme drought and famine prevailing generally throughout the country. 
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cotton, and everr thing else wse iwgkcted by the starving cnltivaten, who were intent onlj, 
on procnring food enon^ to maintain lifr. 

So general afiiilure in the first experiment has proved most nnfortunate, as it has tended to 
damp enterprise and destroy that hope of better success in after trials which would have resulted 
firom success, however partial, in the first attempt, and seems to have put an almost entire stop to 
the further prosecution of these experiments, in which, by the way, the natives never seemed to 
take much interest, partly perhaps through apathy, but moxe probably, because they were frighten- 
ed at theantieipatea additional trouble and expense without seeing any very certain prospect g€ 
adequate remuneration. This was more to be regretted, as success can scarcely be anticipated 
where the parties engaged in rather expensive and trouUesome experiments have no direct inter- 
est in the result The civil establishment could have none,and though they were, from their bet- 
ter knowledge of the advantages likely to accrue to the country from success, most willing and 
anxious to promote the introduction of the new kinds, yet beinj^ hampered by the strictness of the 
regulations of the service^ were prevented aiding and stimulating to the extent that might have 
been required, native effi3rtsfor its attainment, added to which, was the uncertainty existing, on 
the part of the growers in the interior, of fiiuUng a ready market for an article less esteemed by 
the native manufacturer than their own short stapled but strong cotton, in the manofiicture of 
which, long practice had conferred perfect facility. Impediments such as these are not to be 
overcome unless by persons who are really interested in the result, who can devote much ei their 
time to the superintendence of the cultivation, can at all times command a readv market tor their 
produce, and lastly, who have a considerable amount of capital to invest in the business. 

The mere distribution of seed to ryots will not accomplish these ends in their present state of 
ignorance, poverty, and depression, for they at once say, the cost of ploughing ana preparing the 
ground is so much, suj^iose this new seed is bad, or the plants do not thrive, or I do not know the 
proper seasons to sow, and gather in Uie harvest, who is to pay me for my lost time and labour, 
or jto provide that proportion of support, for myself and family, that I would have derived from « 
crop of our own, less valuable it may be, but yet well known cotton, which I know how to cul- 
tivate, and which long experience informs me will not disappoint my expectation. This I cannot 
say for yours, since I never saw it growing, and as I am a poor man with a large fsmily, I dare 
not engage in speculative experiments. 

That such is the true source of aversion on the part of the natives to engage in these new 
kinds of cultivation, and neither apathy nor indifierenoe to their own interests, of which they 
have a keen percqition^ is rendered evident by the fact, that in those districts, Salem, Tinnevel- 
ly, and CoimbatocMr, where the cultivation of Bourbon cotton has taken firm root under the super- 
intendence of European Merchants, the natives cultivate Jt of their own accord, as readily or 
neariy so, as the indigenous country cotton, well knowing, that the crops of it are as certain as 
those of Uie other, and the demand for it equal if not greater. The American, short stapled 
cottons can be cultivated as easily and with equal certainty of success in these districts, but are 
actually discouraged, though they succeed well, as being more troublesome and expensive to clean, 
and much less valuable^ both as an article of expcHrt commerce, and for domestic consumption 
junong themselves, than the Bourbon cotton. 

These instances, though the only ones I know, of unquestionable success on a large scale, 
prove indubitably the existence, in the Southern provinces of the Peninsula of India, of a soil 
and climate favourable for the production of these, in Europe, more esteemed varieties, and go 
far I think to show that if they have not succeeded elsewhere, that it is mainly for want of the 
proper encouragement being held out to the only persons qualified to cultivate them at a cheap 
rate, the native cultivators ; which, on this side of India, maybe fairly attributed to the want of 
European speculators, possessed of suflScient capital and enterprise to give the necessary impulse ; 
as it is through European enterprise alone, that success has been attained to the extent here 
stated. In this conviction I am farther confirmed, from the result of experiments I have bad in 
progress during the last twelve months, on too small a scale, it is true, to admit of any very cer- 
tain conclusions being deduced, but still, such as to convince me, that with no other care than 
they receive in field cultivation, that both the Bourbon ard short stapled American cottons may 
be successfully cultivated in our common alluvial soils, but more profitably in the red ones, which 
are largely charged with the red oxide of iron, llie long stapled or sea island cotton has not 
succeeded with me, not because the [dants themselves have been more delicate or less adapted to 
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our climate than the others, but because thejr ^re subject to the attacks of an ixiseet, which de- 
posits its eggs in the young fruit, causing blight and destruction of the produce long befcnre it 
attains maturity. 

The Pemambuco vBrietj f Cfossyphim aetaninatumj promises to succeed better, and being a 
strong growing shrub producing a very long stapled cotton, may prove 9 velry usefol addition to 
our stock. 

It appears from the &cts adduced, that the soil and climate of this portion of India, are far 
from unfevourable to the growth of the foreign varieties of the cotton plant, and equally that 
they produce cotton of g(K>d quality, but whether equal to that of American growth I am unable 
to say. Mr. Fischer of Salem, the Principal Cultivator on this side of India has ^together dis- 
continued cultivating it, not on account of the inferiority of its produce, but because it is greatly 
inferior as an article of commerce to the Bourbon variety and much more troublesome and 
expensive t<^ clean and fit for the market, and then, does not fetch so high a price by nearly 50 
per cent. But though that is the case in the ferruginous soils of Salem, it does not follow 
that it ^ould prove equally so in other districts where the soil is entirelv alluvial and argillace* 
oas, since in such soils, my experiments have led to the conclusion that the Ameticm short 
staples are more productive, and answer upon the whole better, than the Bourbon, while, from 
the rapidity with which they come to maturity, they are as susceptible, as the indi- 
genous sorts, of being cultivated as an annual, which, in the opinion of the natives, might be 
thought an advantage. 

Having I trust satisfactorily shown that in the southern provinces of India, the American short 
stapled cottons can be cultivated with equal ease and certainty, under the same course of treatmentj 
as the indigenous kind, it only remains to ascertain whether the produce is intrinsically equal in 
Talue, or in other words whether fabrics manufnctured from it possess the recommendation of 
bearing equally well. On this point I confess myself unable to afford any satisfactory information. 
The belief of the natives as above stated is adverse to the supposition that the American cotton 
is equal in that respect to the Indian, but their conviction is formed from comparing imported 
E!uropean cloth, with native fnbrics, which I do not consider fair subjects of comparison, in as 
much as India was, in the first instance and for along time after, supplied with ola cloths, the re* 
fuse of European warehouses, which had been deteriorated by long keeping and more or less by 
the processes employed in bleaching in Europe to which Indian cloths are not subjected. The 
tesult of my own experience, as well as of several others with whom I have conversed on the 
subject, is in favour of the supposition, that European cloth is fully equal to Indian, and I have 
no hesitation in adding, that native cloth which I have had made up to express order, and of the 
most costly quality, did not wear nearly so well as European ck>th purchased 100 per cent, 
cheaper from the boxes of strolling hawkers. From this I infer American cotton grown in its 
own country, is at least equal to Indian, but whether when grown in India it retains its good 
qualities, remains to be determined, on that point I am unable to give any precise information, 
and for the present leave the matter as I found it snb-judice. 

The fact of Bourbon cotton of Indian growth, having sold in the London market for the 
highest prices going, and I believe I mav safely add, always 100 per cent higher than the native 
cottons or ' Surats* leaves no room to doubt its excellence, ana some specimens of cloth &- 
bricated from that kind have been acknowledged, in this country, to be of the first quality. 

While thus endeavouring to the utmost to introduce new varieties it must not be overlook- 
ed, however much of the native partiality in fovour of the indigenous cotton we may attribute to 
prejudice, that, notwithstanding it is generally badly prepared and dirty, it bears a fair and steady 
price in the English market, and is in constant demand for mixing with the American kinds, 
thus proving almost to demonstration, that in the estimation of the English manufacturer it 
possesses valuable properties, and even leads to the inference, that we might be more usefully em- 
ployed in directing our energies to its improvement, than in devoting so much labour and capital 
to the introduction of an exotic, only adapted for successful culture on particular kinds of 
lands, and these well suited for other kinds of cultivation, while it is less, or not at all fitted for 
culture on the Black soils, especially adapted for the production of the indigenous sorf«, which, 
on the other hand, are not so well adapted for the general purposes of agriculture. Could then 
anythmg be done to improve the quality and marketable vahie of the Indian cotton ? 
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To me it appears that much might be done towards the attainment of (his object. 
According to the system usually pursued in native husbandry, the soil is rarely, if ever, 
manured, is but indifferently ploughed, the seed are never changed, but that from the 
same stock constantly resown, and that too broad cast usually, so thick that the plants choak 
each other in their growth, the young shoots are never topped, in short nothing is done hav- 
ing a tendency to improve the quality or increase the quantity of the produce by invigorating the 
plant while the land is still farther exhausted and the plants still more choaked, by crops of other 
grain being taken off, while the cotton is advancing to maturity, and when the crop is at length 
r^ady to gather, no care is taken in the gathering to keep it clean and free from dry and broken 
leaves, and what is much worse, when a great demand for the article exists, the ryots have even 
been known to gather the green pods and ripen them in the sun, in place of allowing them to 
ripen and open on the stalk, much to the injury ot the good name of Indian cotton, more especial- 
ly of that of Tinnevelly, which used to be in high esteem, but has, I am told, recently fallen into 
disrepute owing to that cheat having being practised in 1833-4. Ought we not then to endea- 
vour, to the utmost, to elevate the culture of the indigenous cotton, and by ascertaining its intrin- 
sic value and cost of production, determine by comparative returns the respective value to 
the country of the two kinds ; for it may be found that our cottons make a better return to the 
country at dd. than the American ones do at 8d. per pound, owing to the much smaller cost 
of production and larger amount of produce from the same extent of land. 

These however are points which I am certain will never be ascertained while the culture is 
left entirely in the hands of natives, as they have not the means of securing a regular succession 
of new seed, or of bestowing extra expense on the cultivation, and gathering in of the crop, neu 
ther have they the intelligence or means of going in search of better markets, supposing them to 
hfLve bestowed the requisite care to improve the produce, but must sell it on the spot, possibly 
at a rate but little higher than their neighbours get for an article of very inferior value, thus 
incurring a loss in place of a gain for the extra labour and care devoted to its production. 

In thus urging greater attention to our native produce, I am far from wishing to discourage 
the cultivation of the exotic kinds. On the contrary, I feel quite convinced that the country 
would derive immense advantage from their more general culture, on the simple principle of 
their enabling us to bring extensive tracks of country under cultivation, that are now either 
waste, or of comparatively little value, since, on such the American cottons can be cultivated, 
while the Indian would altogether fail, it requiring a soil both rich and retentive of moisture for 
the attainment of its highest degree of perfection. Another, and in native practice not the 
least important, recommendation of the American short stapled cottons is the rapidity with which 
they mature their first crop, (the time required being even shorter, than that for our native cot- 
ton) and their larger produce of wool in proportion to th<* quantity of seed ; but then, the seed 
are considered less wholesome for feeding cattle, which, should such be found to be the case, 
will prove a very heavy drawback if not an almost insurmountable obstacle to its general in- 
troduction as an article of native agriculturct 

I shall conclude this article with a few remarks appertaining to the history of the species, and 
varieties figured in the accompanying plates. Gossypium Barbadenseis one of the oldest species 
of the genus, having been established by Linnseus on the authority of a figure of Plucknet (Tab. 
188, Fig. 1,) published 1691 — Mr. Royle remarks of it, "but this figure may answer equally well 
for some other species" a remark, in which I do not concur, for, with the exception of the leaves 
being a little narrower, than we usually find them in the plant as cultivated in this country, they 
are most characteristic, and the figure altogether a very passable one, of our Bourbon cotton plant. 
This species we are informed by Swartz is most extensively cultivated in the West Indies, and 
thence, according to Roxburgh, it was brought to the Islands of Bourbon and the Mauritius, 
whence again, it was introduced into India under the name by which it is known here, Bour- 
bon cotton. On its first introduction into these Islands the plant seems to have found a soil and 
climate in every respect suitable, and rapidly became an article of great commercial importance, 
both on account of the fine quality and of its wool, and of its extreme productiveness ; in both of 
which respects, however, it has recently fallen off so much, that the lands which were formerly 
istppropriated almost entirely to its culture, are now more profitably employed in the culture of 
sugar. This deterioration may be owing to two causes, first neglecting to renew the stock ftt)m 
tin^e to time hj fresh importations of seedj and secondly to the soil itself, having been injured 
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by a too constant repetition of the same kind of crop. A similar deterioration formerly took 
place in the West Indies, and to so great an extent, as to lead to the almost total discontinu- 
ance of the cultivation of cotton, which, as in the instance of the African islands, was suc- 
ceeded by sugar, much to the profit of the cultivators. It seems probable, that if the cultiva- 
tion of cotton was resumed in the West Indies from seed carried either from this country or the 
Mauritius, that those islands in which the produce of the sugar cane is beginning, from long 
culture, to deteriorate, might be much more profitably devoted to the cultivation of cotton. In 
Malta, Spain and Sicily, in all of which places cotton is cultivated to a considerable extent: 
much attention is given to frequent changes of seed, each supplying itself from one or other, of 
the other two. If similar attention was bestowed in India to such interchange of seed between 
remote districts, there can scarcely be a doubt, it appears to me, that all would benefit. The 
cultivators of Bourbon and American cottons will do well to bear in mind the examples of the 
West Indies and the Mauritius, and not only attend to the occasional renewal of their stock of 
seed from the original source, but also to refresh the lands under cultivation every few years, 
by taking not one, but a succession of crops of different kinds off those tracts which have been 
long under cotton cultivation with only short intervals of rest. The other two varieties of 
G, Barbadense here figured, the long and short stapled kinds, or ** Sea Islands'* and ** Up- 
lands," as they are called, are derived from the same stock as the Bourbon, and were with much 
difliculty introduced into North America owing to the shortness of the summer season. The 
former indeed could not be established until the fortunate occurrence of a very mild winter 
permitted the roots to live through it, and produce an early crop of fresh shoots in the spring. 
These bore and ripened a crop, the seed of which was found suflSciently hardy to resist the cold 
of spring, and matured a crop of excellent cotton in the course of the succeeding autumn. 

The produce was a variety intermediate between the Pernambuco and Barbadoes, or Bour- 
bon, cottons ; having the long staple, smooth black seed, and 5-lobed leaves of the former, with 
the free or detached seed of the latter. The peculiar and very superior qualities of this kind^ 
are attributed to its growing in a soil highly calcarious, and strongly impregnated with 
salt, aided by the influence of a '^ saline atmosphere." To this last^ though much dwelt upon 
by American writers, ( feel disposed to attribute much less importance than to the character of 
the soil in which it grows. All attempts, so far as I have yet been able to learn, to introduce 
this kind into India have failed, the pods are said to be blighted in the bud, and the few that 
attain maturity are generally more or less injured by the attacks of caterpillars, such I have 
invariably found to be the case in all my attempts to raise it. The Egyptian cotton which in 
that country partakes largely of the valuable properties of this kind, is supposed to have been 
derived from the Sea Island stock ; however, judging from some that I had sown in mv garden, it 
has either got mixed with the short stapled sort, or is in course of transition into it. The latter I 
rather suspect to be the case, but whether or not, it is most certain that, from a quantity of 
Egyptian seed sown in Madras both kinds were produced, and having the distinctive characters 
of each strongly marked ; that produced from smooth seeds according in every particular with the 
produce of Sea Island seed received direct from America, even to its liability to attacks of in- 
sects and consequent blight of the young pods ; while that from rough downy seed equally cor- 
responded with the green seed, or *' Uplands" growing on the same plot of ground. The fact 
here stated is an interesting one, and one which it is my intention still further to investigate 
80 soon as I can procure a fresh supply of seed direct from Egypt, for that from which my 
plants were raised was not such, but saved in Madras^ from plants however^ raised fi*om 
seed received direct from that country. 

Respecting the origin of the Uplands variety, and the period of its introduction into 
North America, I am not so well informed, but I have no hesitation in considering it another 
variety of O. Barbadense^ from which in fact it scarcely differs except in the much greater 
size of the pods, the shorter and stronger staple of its wool, the usually 5-lobed leaves, and the 
seeds more or less clothed with down. This last is a mark of very minor importance, as it is now 
known, a single generation may change the character of the seed from smooth to downy : those 
of the Bourbon cotton, are generally described as black and smooth, yet I have scarcely ever 
met with one that was not more or less downy, and often not less so^ than the American 
green seed. This (Uplands) variety thrives well in India, producing abundance of very 
large pods, so large indeed that of a number I weighed, the contents rarely fell short 
of 70 grains^ and some^ picked ones^ even exceeded 100^ while those from the indigenous 
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cotton, growing on the same price of ground, barely weighed 25, and large pods ofBonr- 
bon under 50 grains. The proportion of wool to seed in the American was about 30 per 
cent., in the others from 20 to 25— to which may be added, as a further recommendation, that 
the former produced ripe pods in less than three months from the time of sowing ! 

The most advantageous time for sowing this kind is, I believe, towards the end of the 
rains in December, or with the first of those in April and May, when they happen to fall freely. 
Should the following dry season be protracted, of course watering would greatly augment the 
crop. My Egyptian (Uplands) cotton was not sown until late in the season, it grew well and 
produced a very abundant crop, the pods being by far the largest I had seen, but nearly the 
whole was lost owing to the setting in of the heavy October rains before they were quite ripe. 
A second, and abundant, but in all other respects much inferior cnp was subsequently pro- 
duced, the bushes being apparently much injured by the strong blighting north winds of 
January and February, from which they never recovered. I have since cut them down nearly 
to the ground and manured them, in the expectation of restoring them to vigour, but owing to 
the hot dry weather, and artificial watering being purposely withheld, hitherto with but partial 
success, a few only of the bushes having grown strongly, the others continue puny ; those 
however that have shot vigorously promise a very abundant crop, the seed from which will of 
course be subjected to farther trials. 

The Oossypivm acuminatum as observed above seems to be very extensively distributed 
since it ia brought to India under the various names of Pernambuco, Peruvian, and Bahea cotton' 
and is spoken of in the A gri- Horticultural Society's transactions under the name of Ava 
cotton, and lastly is by Dr. Roxburgh, " said to be a native of the mountains to the north and 
westward of Bengal," but he adds " I do not find this species is ever cultivated." From 
this last remark we may infer it is not a native of India, but has accidentally found its way 
here, and up to the time that Roxburgh wrote, had not become sufficiently known, for its value 
to be justly appreciated. However as Roxburgh's information regarding its native country 
may be correct, and as his name is expressive of a Botanical character rather than of a native 
country to which the species is not limited, I have preferred adopting it. This is a 
very strong growing plant, and as it bears apparently without injury the high temperature 
of this coast, it is probable, it merits, and will receive, more attention than has hitherto 
been extended to it. In the light sandy soils of the coast it seems to thrive remarkably well 
and is very productive. 

Respecting the indigenous species, /^G. Aer6acet/m^ it is unnecessary to dilate, that one 
being already so well known in India, and indeed over all the warmer portions of the old world 
from the south of Europe, the northern limit of i(s cultivation, through the whole of the torrid 
zone, and as being the species first and best known to mankind generally. 

Remarks on Genera and Species. In this as in most very natural orders considerable 
difficulty is experienced in finding good generic characters, by which to distinguish groups 
of species which evidently ought to be kept distinct from each other, but the difficulty of 
discriminating among the species and varieties is often much greater, and has been produc- 
tive of the usual result, that of causing an excessive multiplication of species, by inducing 
Botanists, working with imperfect materials, in numerous instances, to raise mere varieties 
to the rank of species. Gossypium aiFords a striking example of this fact in a culti- 
vated genus : those of Sida and Abutilon are scarcely less remarkable among the 
uncultivated ones. Some species of each are common to the tropical regions of both the 
old and new world, and have in nearly all such cases received distinct names according as they 
happen to come from the one or other. Did the multiplication stop there, we would have little 
to complain of, as the geographical character would of itself, in the absence of botanical ones 
serve to distinguish them, and prevent any serious confusion, but unfortunately it does 
not ; our Mutilon indicum for example has in India, in my opinion, on most inade- 

auate grounds, been split into two, viz. A. indicum and A. asiaiicum, and has besides at 
ifferent times received a variety of other names, such as Sida populi/olia, Sida Eteromischos 
Sida Beloere, &c. but under how many more names it figiires in tropical America and 
her islands is not easy to discover. 

In the discrimination of the genera of Malvacece, reference is principally had to the 
involucrum and fruit, and generally these, combined with habit, aflford very permanent generic 
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characters : by the involacram for example Malva B.ndL Althea ktq principally distinguished. 
The principal distinguishing characters between Hibincus and Abelmoschus appertain to 
the calyx^ in the former its segments are distinct^ while in the latter they continue to 
adhere, presenting the form usually called spathaceous^ that is, splitting along one side 
only, like a spathe. The carpels being many or few seeded^ afford subsidiary characters, 
but that taken from the calyx is essentially the distinguishing one^ as many species of 
Hibiscus have carpels with a plurality of seeds^ but few, if any, have the spathaceous calyx. 
Upon the whole however, I think there is reason to doubt the propriety of breaking down evea 
very large genera on such grounds. Abutilon and Sida^ which want the involucrum and were 
formerly united, have on somewhat similar, but much better grounds, been separated. In 
Abutilon the carpels are membranacious or bladdery, and contain several seeds : in Sida they 
are 1 -seeded, usually coriacious, and furnished at the apex with a double beak. Thespesia 
is separated from Hibiscus on account of its truncated undivided calyx, resembling the cup of 
an acorn, and Paritium on account of its imperfectly lO-celled capsule, caused by the bending 
inwards of the margins of the valves. 

It seems questionable whether it is judicious to take leading generic characters from the 
involucrum, Lmnaeus objected to the principle, and laid it down as a rule, that they ought 
always to be taken from the fructification only, by which he meant the calyx and organs 
embraced by it ; but in the case of the Malvacece, nearly all of which are referable to his class 
and order Monadelphia polyandria, and also in Umbelli/era, he found it convenient to depart 
from his own rule, and got over the difficulty by calling the involucrum an external calyx. 
Dr. Zenker has, (Plantse Indies) in his genus Hymenocalyx, our Abelmoschus angulosus, 
carried this departure from the Linnean rule to excess, by founding a genus on the circum- 
stance of the involucrum as well as the calyx occasionally splitting spathaceously, for with that 
exception, which I have since ascertained is not constant, there is absolutely no difference 
between that genus and AbelmoschvSy and ought not in my opinion, to be retained. 

The spathaceous involucrum of that species which completely conceals the calyx, led Mr. 
Arnott ana myself into a curious error, by inducing the belief that it was the calyx, and that 
the involucrum was so early caducous that we had no opportunity of describing it. 

The genus Dyctiocarpus which associates with Sida in wanting the involucrum, 
and in having 1 -seeded carpels, T ventured to separate on account of its definite stamens^ 
which had previously caused it to be removed from the order and referred to Byttneriacece. 
The curiously reticulated testa of its se^ed affords another good character, as being one which I 
am not aware of existing in any other species of the order. The genus Decaschistia is re- 
mai^able for its 10-celled and 10-valved, capsule, with a solitary seed in each cell. For further 
illustrations of the several genera of this rather large and complex order, I roust refer to my 
Icones, with the aid of which, I hope to be able to afford most ample illustrations of the genera 
of all the larger and more important orders to be treated of in the course of this work. 

The following additions have been recently made to the order. 

Urena repanda^Oi this little known species I gular. The very distinct form and large sise, as corn- 
have at length got specimens, from Goomsoor (un- pared with the rest of the genus, of the involucel and 
fortunately rather imperfect,) through the kindness of calyx, added to the different shape, and glabrous exte- 
W. G. Davidson, Esq. I find it does not correspond very rior of the carpels, lead to the supposition that it ought 
accurately with the generic character of Urena : neither to form a separate genus. The habit however, and the 
does the specimen agree well with the character of the peculiar reticulation of the leaves, which coincide ex- 
species, but as the species of this genus are apt to vary actly with some other species of Urena, induce roe for 
considerably in their forms 1 have no doubt of its being the present to leave it as a doubtful member of that 
the same plant, as it agrees in one or two important genus, the n^ore so as my specimens are in fruit 
points. These peculiarities lead to the suspicion that it only. The leaves in them are nearly round, slightly 
ought to be removed from the genus, though in habit acuminated at the point, cordate at the base, repandly 
it associates very closely. The most prominent fea- dentate on the margin, and pubescent on both sides 
tares of distinction between this and the other species with a single gland beneath ; the flowers numerous, the 
of the genus consists in its having both the involucel peduncles axillary several flowered, and from the abor- 
and calyx campanulate, 5*cleft, or rather toothed at the tion of the leaves, racemose towards the ends of 
apex, and completely enclosing the carpels, which, the branches. 

in place of being globose and armed all over with Though my specimens are imperfect, yet as this 

hooked prickles, as in the rest of the genus, are plant is very litUe known, I shall endeayour to hj^ve it 

only slightly convex exteriorly, and nearly trian- figured in my Jconesr 
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Hibiicus /rionMm— This species I found in consider- 
able abundance in very dry gravelly soil near Cudda- 
pah, in 1834. I have not since met with it in any 
other locality. . 

Ahelmo9chu8 angulosus W. and A. 

HyvMnocalyx variabilis, Zenker's Neelgherry plants. 

Had not this plant been previously named angulosus 
Dr. Zenker's 8)>ecific name would have been most ap- 
propriate, as I find from numerous specimens collected 
on the Pulney mountains that it is a variable plant. 
There it grows to the height of several feet, the lead- 
ing branches terminating in long dense spikes of large 
flowers. The fruit as represented in Zenker's figure 
seems to me much too long and tapering, and in that 
respect differs so much from my specimens that I 
should almost have been induced to consider them dis- 
tinct species did they not agree well in .every other 
respect. 

Abutilon Neeigerrente (Munro's M.S.S.)— Suffruti- 
cose, sub-glabrous : leaves roundish, deeply peltato- 
cordate, acuminated, unequally crenato-uentate, 
whitish beneath : peduncles about the length of the 
petiols, several flowered, (2-8* 10 Munro) corolla 
spreading, petals obovate, united below into a short 
tube, hairy at the orifice, tube of the stamens glabrous, 
carpels about 9, truncated, nearly twice the length of 
the lanceolate, acuminated, villous sepals. 



Neelgherries not un/requeni — Specimens of this fine 
species were communicated by Lieut. Munro, who 
found them in several localities. 

In the great size and form of its leaves it is closely 
allied to A, pofyandrum, from which however, it is 
readily distinguished by its umbellate flowers, and 
more numerous carpels ; by this last mark it is equally 
distinguished from ^. (oida D. C.) umbeUatum and 
A, (Sida) Leschenaultiana, which have umbellate 
flowers and 5-carpelled fruit. 

This appears a very handsome species, the larger 
leaves exceeding in their smaller or transverse diame- 
ter 71 inches. The fruit altogether resembles those of 
A, indteum, except in the carpels being fewer and leM 
hairy j the flowers too, nearly correspond except that in 
this, the petals are hairy at th^ base where their union 
ceases, and the tube of the stamens is glabrous,where- 
as in that, the filaments are very hairy and the corolla 
glabrous. 

In addition to the preceding I have received a spe- 
cimen of what appears a new genus, but unhappily too 
imperfect to admit of my attempting to characterize it. 
It has the involucrum of Pavonia, with the fruit of 
Abelmoschus. It was sent along with several other 
plants from Goomsoor, by W. U. Davidson, Esq. but 
unfortunately so much injured in the drying as to be 
unfit for more minute examination and description. 



EXPLANATION OP PLATE 27. 



1. Branch of Gossypium acuminatum, showing the 
flower and full grown capsule. 

2. Staminal column, formed by the union of the 
filaments into a tube embracing the style. 

3. Proper calyx, (enclosing the ovary) style, and 
stigma; the involucel leaves and corolla being re- 
moved to bring these parts into view. 



4. Ovary cut vertically. 

5. Mature pod open. 

6. Seed and cotton. 

7. Column of firmly adherent seeds. 

All natural size except the cut ovary, which is a lit- 
tle magnified. 



EXPLANATION OP PLATE 28-a. 6. and e. 



1. Gossypinm Barbadense— fia/ura/ Jtz«. 

2. Two detached stamens showing the one-celled 
tLiiiher S'^magnijied, 

3. Ovary, style, and stigma, the calyx partly re- 
moved to show the ovary — natural size, 

4. Ovary cut transversely— ma^nty?erf. 

5. Ripe capsule as it appears on first bursting, and 
before the valves have fully opened. 



Plate 28 6. Sea Island cotton. Same as the pre- 
ceding, except— 9. The cotyledons removed and un- 
rolled, radical inferior, and seen in the plate pointing 
towards the figure 9. 

Plate 28 c. Upland Georgian cotton, the same at 
the preceding, excepted. A seed cut transversely— 
magnified. 



XXIII.— BOMBACEiE. 

This is a small order consisting almost entirely of tropical trees and shrubs, but remarkable 
for embracing among the number the largest tree yet known, namely, the Adansonia digUala, 
The prominent distinctive features between this and the neighbouring orders, Malvacets and 
ByttneriacecBy is found in their anfractuose anthers and in the calyx, which in this, is campa- 
nulate or tubular from the union of the sepals^ in these polysepalous from the sepals remaining 
altogether distinct, or only adherent at the base. In other respects they are so much alike, that 
Bartling (ordines naturales Sfc.J proposes to reunite the Bombacece with MalvacecB, as a section 
only of the latter order, while Dr. Lindley on the other hand, following Endlicher, thinks them 
more justly referable to Byttneriacece, of which, in his arrangement, they accordingly form a 

Eortion. Between such authorities I presume not to decide, and shall therefore follow the 
eaten track by continuing to adopt the arrangement of our Prodromus, according to which the 
£om6aceae form a distinct order intermediate between these two, leaving to future and abler 
Botanists^ the task of determining which is right. In habit they are mostly arborious or shrubby. 
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the leaves are alternate, having stipules^ and the pubescence on the young and herbaceous por- 
tions^ stellate as in Malvaceae, 

The following is the character of the order as given by DeCandolle and others. 

•* Sepals 5, cohering in a campanulate or cylindrical tube, which is either truncate, or with 
5 divisions : at the base of this, on the outside, are sometimes a few minute bracteae. Petals 
5, regular ; or sometimes none, but in that case the inside of the calyx is coloured. Stamens 
5, 10, 15, or more ; filaments cohering at the base into a tube, which is soldered to the tube of 
the petals, divided at the apex into 5 parcels, each of which bears one or more anthers, among 
which aro sometimes some barren threads; anthers I celled, linear, reniform or anfractuose. 
Ovarium consisting of 5 carpella, rarely of 10, either partly distinct or cohering strictly, and 
dehiscing in various ways ; styles as many as the carpella, either distinct or more or less co- 
herent ; ovula 2, or many. Fruit variable, capsular, or indehiscent, usually Mrith 5 valves, septi- 
ferous in the middle. Seeds often enveloped in wool or pulp ; sometimes albuminous, with flat 
cotyledons ; sometimes exalbuminous, with shrivelled or convolute cotyledons. Trees or shrubs* 
Leaves alternate^ with stipulae. Pubescence of the herbaceous parts stellate.'* 

Affinities. The plants referred to this order are said to be distinguished from MiL 
vacece on the one side by their Polyadelphous stamens and habit; and from ByttneriaceeB or 
SterculiacecB on the other, by their 1 -celled anthers ; and from both, by their gamosepaloud 
(sepals united into one) calyx. Such are the distinctions which induced Kunth in his disserta- 
tion on the MalvacecBf to propose their separation as an independent order. The opinions of 
some able Botanists, as has been already observed, are unfavourable to this separation, though 
approved by most, one recommending their being retained as a section of Malvacece, 
while others prefer arranging them among the BfjUneriaceae, thus affording a pretty convincing 
proof that the original distribution of Jussieu was nearly correct, and that Botanists will pro- 
bably do well to revert to it, or at all events to reduce BombacecB, by referring one section 
Hdictereoe to Bt/tCneriacece, and the other, Bombacece to Malvacece, To me it appears certain 
that the order as constituted by Professor Kunth can scarcely be maintained, since Helicferes, 
with the single exception of the gamosepalous calyx, differs so widely from Bombax the type of 
the order. In this genus the filaments are united throughout into a tube bearing on the ape2 
ten distinct, imperfectly 2-celled anthers, (the division is transverse and rather indistinct) while 
in Bombax, they, being all united at the base only, and broken into irregular parcels with 
1-celled or anfractuose anthers, seem rather to place it, as Bartling has done, among Malvacece: 
on this point however, I refrain from offering any decided opinion, as 1 am not aware of the 
modifications, that most accomplished Botanist, Professor Endlicher of Vienna, proposes to intro- 
duce into the character, by which to unite both under his order Sterculiacece, and at the same time 
exclude them from Malvacece. Whatever they may be, it is certain that these orders must al- 
ways remain more nearly united to each other, than to any others, and stand as a warning against 
lightly departing from Jussieu's original distribution of the natural orders. Mr. Brown, while 
he departs from the letter continues to adopt the spirit of Jussieu 's arrangement, insofar as, that 
he looks upon his order Malvaceae, to which he (Mr. Brown) adds Tiliaceae, as forming a large 
class ; an idea, in which he has been followed by Bartling, Lindley and Martins, who combine the 
whole under their class Columni ferae ^ the former however, splitting the order Byttneriacece 
into as many distinct orders as other Botanists make sections, denominating them respectively 
Seerculiacecg, Byttneriacce, Hermannicu;ece, and Dombeyacece, assigning the following abbre- 
viated or synoptical characters to the class and orders. 

Class. Columni ferae, — Segments of the calyx valvate in oestivation ! Petals hypogy- 
nons twisted^ rarely by abortion wanting. Ovaries several free or combined. Leaves alternatei 
stipulate. 

Ordbr. — Tiliaceae calyx deciduous. Anthers 2-celled. Filaments free. Albumen fleshy. 
Embryo erect. 

Sterculiaceae calyx deciduous. Corolla wanting. Anthers 2-celled extrorse. Embryo 

erect in the axis. 
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-— - Byltneriaceae calyx persistent. Petals with the claws concavely vaulted^ fconcavo- 
fornicatuj sometimes aborting. Anthers 2-celled. Seeds often albuminous. 

Hermanniaceae calyx persistent. Stamens 5, Anthers 2-celled extrorse. Albumen 

between farinacious and fleshy. Embryo curved. 

Dombeyaceae calyx persistent. Petals flat. Stamens monadelphous, some definite 

multiple of the number of the petals. Anthers adnate^ 2-celled extrorse. Albumen fleshy. 

Malvaceae.— Calyx persistent. Stamens monadelphous. Anthers 1-celled. Under 

this last the Bombaceae are arranged on account of their 1-celled anthers. 

To this class Von Martins adds Depterocarpeae, and Lindley Lythrariece, In so large 
an assemblage presenting so few and so slight modifications of structure, it is not to be won- 
dered at that Botanists should have found it diflScult to determine the limits of each of its 
subdivisions, since in truth the peculiarities of the above orders are scarcely greater than 
we meet with in sections of other orders, and yet, the varieties of habit met with in each are 
such as renders it in every way desirable that they should be distinguished ; while the number 
of species referable to each subdivision, makes it preferable to distinguish them under a sepa- 
rate name rather than to unite the whole under a single denomination. This has successfully 
accomplished, by classing them under one common name, find distributing the minor groups 
under so many others. 

Geographical Distribution. The Bombaceae properly so called constitute but a small 
order. They are all tropical plants, for the most part large trees, and most abound in America : 
those of Asia being limited to a few genera, with rarely more than two species to each — three 
or four only are found in Africa, among which however, is that most extraordinary of trees, the 
Colossus of the vegetable kingdom, the Adansonia digilata, a tree, which has been estimated 
to live thousands of years, and the trunk of which is said sometimes to attain the astonishing 
circumference of 80 or 90 feet, and to aflbrd in its hollow, when decayed by age or disease, 
accommodation for several families. The cotton trees of this country afford the most genuine 
examples of the order. Helicteres horay a very common shrub in India, readily distinguished 
by its curiously twi.sted fruit, I look upon, as above remarked, as less meriting a place here, 
though generally referred to the order. The Durian so celebrated on account of its fine fla- 
voured but excessively foetid fruit, is a representative of the order peculiar to the eastern 
shores of the Bay of Bengal, but totally unknown on the western, though our genera are aU 
found on the other coast, and more or less copiously scattered a)l over |nd^a. 

Properties and Uses. Musilagenous and emollient properties are common to the whole 
of the Columni/erae, The luice of the roots of Bombax ceiba, an American tree, is said to be 
aperient, while the bark of the tree is emetic. Blqme (medical plants of Jf^va) states that the 
bark of the root of B, Malabarica is emetic, aqd is employed as such in Java. The Erloden^ 
dron anfractuoeum or Bombax pentandrum, produces a gum which is esteemed for its medi- 
cinal properties in this country, but being usually administered in combination with aromatics, it 
is probably indebted to them for much of its supposed virtue. The woolly cotton which enve- 
lopes the seed of both these species is remarkable for its softness, and is much imd deservedly 
esteemed for making cushions and bedding, owing to its freedom from any tendency to become 
lumpy and uneven by getting impacted into hard knots. Various attempts have been made to 
fabricate it into cloth, but hitherto without success, except a sort of very loose texture, which 
the committee of the Society of Arts, to whom some specimens were sent, pronounced only fit for 
quilting Lady's mufis and boas, but thought, that for such purposes it was superior to woollen 
or common cotton stuffs, the looseness pf its texture rendering it an excellent non-conductor, 
while its extreme lightness supplied the other desiderata required in an article employed for 
such a purpose. 

The Adansonia digitata is in high ^steem apnong the Africaps— ^11 its parts abound with a 
thick mucilaginous juice, which they draw by tapping, and use in various ways. The wild bees 

1)erforate and form cavities in its young wood, which is very soft, and tender, for the purpose of 
odging their honey, which is much sought after. The young leaves dried and powdered con- 
stitute the Alo of the negroes, which they use as a condiment, and suppose that it moderates 
lexcessive perspiration. The fru^t, which somewhat resembles a citron in shape, is filled 
with a redish spongy pulp, of a sweetish acid taste, enveloping the seed, of which agreeable 
and refreshing acidulous drinks are prepared, and employed as a cooling beverage in the fevers 
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so freqaent in Senegal : mixed with tamarinds it is considered by the natives a certain care 
for dysentery, while the gum is equally prized as a remedy against heat of urine. As this tree 
is not uncommon in India now^ and as I can bear testimony to the correctness of the description 
of the sensible qualities of the pulp, it seems desirable that it should be subjected to some trials 
to ascertain whether the curative properties attributed to this substance, not by vulgar report 
only, but by attentive medical men, who have had many opportunities of observing its eflRscts 
and have themselves used it, are such as they describe. According to the predominating 
theories of the day, all these intestinal affections are attributed to an inflammatory or sub- 
inflammatory state of the lining membranes of the intestines, for which acidulous emollient 
drinks are strongly recommended. Such a combination of acidulous and aperient emollients 
seem therefore well suited to fulfil the indications of cure laid down for the treatment of the 
milder forms of these complaints, and which, according to the French school, are the only certain 
ones in the cure of these diseases so frequent in hot countries and seasons. We are indebted 
to Dr. Louis Frank, a French physician, who witnessed the mode of treatment pursued in dy- 
sentery in the caravans travelling from Nubia to Cairo, and had in that situation an opportunity 
of observing the good effects of the remedy, which he afterwards most successfully adopted, 
for much of the information we possess regarding the medical properties of the fruit of the 
Boabab tree. I extract his account as given in Merat's and DeLens' Dictionnaire Universel de 
Mat : Medicale, of the method of using it for the cure of dysentery. 

On the first appearance of the disease the patient restricts himself to a very spare diet, 
using for drink a weak decoction of tamarinds. If the disease does not speedily abate he then 
has recourse to the fruit of the Boabab, which some precede by small doses of rhubarb. It is 
the spongy redish friable substance of the fruit that is used. If there is no amendment at the 
end of a few days, a paste is made of the powdered bark of the fruit mixed with water, of which 
about the size of a chesnut is given several times in the course of the day, and sometimes a 
drink is prepared of the torrified seeds, of which the patient takes repeated doses daily. 

In one case of dysentery of twenty-five days standing, in which Dr. Frank prescribed this 
fruit '^ it cured as if by enchantment.'*— Biany other patients were thus treated with equal suc- 
cess. 

The following interesting account of this tree was drawn up by Dr. Hooker, and published 
in the Botanical Magazine, Nos. 2791—92. 

" The Adansonia di^itata, Ethiopian Sour Gourd, Monkiey Bread, or Baobab, is a 
native of Senegal. It is said likewise to be found in Egypt and Abyssinia, and is besides cul- 
tivated in many of the warmer parts of the world. There seems to be no question that it is the 
largest known tree ; the diameter of the trunk, Adanson says, being sometimes no less than 
thirty feet. Although it has been introduced into Britain, according to the Hortus Kewensis, 
so long ago as the year 1724, by William Sherard, Esq. yet, as may be supposed, so vast a tree 
is not likely, in our stoves, to arrive at that size, when its flowers and fruit may be expected. 
Hence, I trust, that representations of so great a rarity, taken, in part, from drawings made in 
India, and kindly lent to me by Major General Hardwicke, and in part, from specimens of the 
fruit and flowers sent to me in spirits^ by Mr. Guilding, from St. Vincent, may be generally 
acceptable to the Botanical world. 

Adanson, during his visit to Senegal, has given a full and interesting account of this tree, 
and, certainly, not the least striking circumstances respecting it are, its enormous size, and its 
great age, whence it has been called ^' Arbre de mille Ann/' and whence too, Humboldt has 
been led to speak of it as, ** ihe olde$t organic monument of our planet^ Its trunk, indeed, 
great as is its diameter, has a height by no means proportionable to its breadth. Adanson cal« 
culates as follows : That a tree of 

I year old is I in. or 1} in. diameter, 5 in. in height. 

20 I foot 15 

30 2 22 

100 4 29 

1000 14 58 

2400 18 64 

6150 30 73 
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The roots, again, are of a most extraordinary length, having namerous ramifications. In a 
tree, whose trunk was only ten or twelve feet high, with a trunk seventy-seven, feet in circum- 
ference, Adanson has determined the main branch, or tap-root, to be one hundred and ten feet 
long. A figure of the whole tree may be seen in a beautiful vignette, at p. 141, of Lord Macart- 
ney's Embassy to China, drawn from a fine specimen in St. Jago, one of the Cape de Verd 
islands. The foliage there, indeed, is not so abundant as to conceal the vast proportion of the 
trunk, but it often happens, that the leaves are so numerous, and the branches spread oat, 
drooping at the extremities, to such a degree, that the trunk is almost entirely concealed^ and 
the whole forms a nearly hemispherical mass of verdure, from one hundred and forty to one 
hundred and fifty feet in diameter, and sixty or seventy feet high. 

The wood is pale coloured, light, and soft, so that, in Abyssinia, the wild bees perforate it^ 
for the purpose of lodging their honey in the holes, which honey is reckoned the best in the 
country. I know not that the wood itself is applied to any particular purpose, but the Negroes 
on the eastern coast of Africa employ the trunks in a certain state to a very extraordinary pur- 
pose. The tree is subject to a particular disease, owing to the attack of a species of Fungus^ 
which vegetates in the woody part, and which, without changing its colour or appearance, 
destroys life, and renders the part so attacked, as soft as the pith of trees in general. Such 
trunks are then hollowed into chambers, and within them are suspended the dead bodies of 
those who are refused the honor of burial. There they become mummies, perfectly dry and 
well preserved, without any further preparation or embalmment, and are known by the name of 
guiriots. 

This plant, like all of the neighbouring order of Malvace.c, is emollient and mucilaginous 
in all its parts. The leaves dried and reduced to powder constitute lalo, a favourite article with 
the natives, and which they mix daily with their food, for the purpose of diminishing the exces- 
sive perspiration to which they are subject in those climates, and even the Europeans find it 
serviceable in cases of diarrhaea, fevers, and other maladies. 

The fruit is, perhaps, the most useful part of the tree. Its pulp is slightly acid and agree- 
able, and frequently eaten ; while the juice is expressed from it, mixed with sugar, and consti- 
tutes a drink which is valued as a specific in putrid and pestilential fevers. Owing to these 
circumstances, the fruit forms an article of commerce.* I'he Mandingos convey it to the 
eastern and more southern districts of Africa, and through the medium of the Arabs, it reaches 
Morocco and even Egypt. If the fruit be decayed or injured, it is burned : the leys are boiled 
with rancid oil of palm, and the negroes use it instead of soap." 

I shall now conclude these, I fear, rather too extended remarks on Adansonia, which the 
interest of the subject has led me into, by extracting from the Flora Senegambiae, a short 
account of its mode of growth. ^' It is surprising that in a country so hot and dry as the west- 
ern coast of Africa, the Boabab can acquire such enormous dimensions. Individuals are often 
found in Senegal and Gambia having a circumference of even 60 or 80 feet, without however 
attaining a height in proportion to such thickness. These dimensions diminish in proportion as 
they recede from the sea coast. This singular vegetable seems to increase in diameter without 
our being able to attribute this efiect solely to the influence of the leaves, since it is deprived of 
them during nearly two-thirds of the year. The herbaceous envelope, of a shining green colour, 
by which the shapeless mass of its trunk is covered is very thin but full of life. From the 
slightest wound we can make in it, there bursts forth an abundant stream of liquid, a kind of 
nutritive sap, coming from the herbacious envelope which answers the same purpose as leaves, 
and which, so to speak, has been the principal focus of vegetable life. In a word the Baobab 
has a vegetation analogous to that of certain Cacti, which draw their nourishment not from the 
soil but from the air by their whole surface.'* 

The Durian so much esteemed to the eastward is said by Rumphius, to be of a very heat- 
insf quality; and liable to excite inflammatory derangements of the system. Whether these 
statements are in accordance with the results of modern experience is more than I can tell, but 
I rather suspect not, as all who have been able to reconcile themselves to the odour of the fruit 

* In Bowrlich's account of Banjole. it is mentioned that this fruit possesses an aereeably acid flavour, and, bein^ very abun- 
dant, it forms a principal article of fooid among the natives, who season many of tbeir dishes with it, especially a ktnd of gruel 
made of corn, and called Jtooy. Mr. Bowdick farther obserTes, that thi« tree' loses its leaves before the periodical rains come on. 
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speak of it in the highest terms, and seem to think it not less wholesome than grateful to the 
palate. It is remarkable that it has never been introduced on this side of the Bay^ as it cer- 
tainly seems a most desirable plant to have among us.* 

Remarks on the Genera. Three indigenous genera only of this order are found in the 
Indian Peninsula^ and are described in our Prodromus under the names of HelicCeres, Bombax, 
and Eriodendron. These names Professor Endlicher of Vienna, in the course of a revision of 
the order has seen reason to change. I'he species, which originally formed the types of these 
genera are all of American origin, and on being carefully compared with the Indian 
species which have been associated with them, were found to differ so much, as to render 
necessary the separation of the Asiatic from the American forms. Under such circum- 
stances^ it was incumbent on him in separating the former as new genera, to retain the old 
names with the American forms, to which they had been originally assigned, and give new names 
to the Indian ones. Whether the new genera recommended by him will be adopted by other 
Botanists is still uncertain, but that the readers of these remarks may have an opportunity of 
judging for themselves of the propriety of the changes, I append, for comparison, the generic 
characters of both the American and Indian genera, but without for the present, offering any 
opinion of my own on the propriety or otherwise of the change, as I have not yet had an oppor- 
tunity of satisfying myself on that point by a comparison of the plants themselves, and 
written characters do not always convey, to the mind, a very clear or satisfactory idea of the 
differences which may actually exists and be very apparent to the eye, though not easily de- 
scribed. 

In addition to the species here figured there is another, or a very distinct variety found at 
Coartallum, approaching in some respects to Wallich's B, insigney in the large size of its 
flowers. It differs, I think, specifically from B. Malabarica, in having the petals linear, nearly 
twice the length of the stamens ; the stamens many times more numerous, the filaments 
much more slender and filiform, and the anthers small in proportion. The flowers being fiilly 
twice as large as those here represented, and the relative proportion in the size of the parts 
being changed, added to the capsule being hard and woody, leaves scarcely a doubt on 
my mind of its being distinct, but notwithstanding, I refrain for the present from naming 
it as such, owing to my specimens being imperfect, and not sufficient to admit of my adequately 
characterizing the species from them. 

Hblict«rbs L. Calyx tubulosus bilabiatim 5 fidus. Petala ligulata, ungne appendiculata, 
bilabiatim disposita. Staminum tubus carpophoro connatus, longe exsertus. Filamenta fertilia 
5 --10; sterilia 5 petaloidea, paribus fertilium staminum opposita. Ovarium longe stipitatum 
e carpellis 5 (cum staminibus sterilibus alternantibus). Styli contort!. Stigmata obsoleta. 
Fructus e carpellis 5 distinctis, spiratim contortis 1. rectis, polyspermus. Semina angulata, 
albuminosa. Cotyledones convolutsB. — Frutices praecipue AmericaB tropicse, foliis latecordatis 
crenato-dentatis dense tomentosis, floribus cymosis terminalibus, albis vel rubro-fuscis. 

IsORA. Calyx clavato-campanulatus snbinflatus 5 fide bilabiatus, labio superiore producto. 
Petala ligulata bilabiatim disposita, 3 inferiora exappendiculata, superiora 2 appendiculo unila- 
terali maximo. Staminum tubus carpophoro connatus, longe-exsertus in urceolum ovarium 
cingentem ampliatus, filamentis sterilibus 5 liguliformibus minutis . . • • capsular 5 in spiram 
arete contorts. Species indicsB. Is. coryli/olia (Hel. Isora L.). Is. grewiae/olia (HeL 
grewiaefolia Cand.). 

Eriodendron DC. Calyx irregulariter sub 5 fidus. Petala erecta. Tubus stamineus 
medio ampliatus apice in 5 crura divisus, antherosomata bilocularia longitudinaliter adnata 
recta gerentia. Stigmata connexa unicum capituliforme mentientia. Capsula lignosa 5 locu- 

* Since the above was written 1 have learned from General Bishop that there are two trees growing in Trichinopoly. and one 
of them has twice borne a single fruit, but on neither occasion brought it to maturity ; the first blighted on the tree, the second 
was blown down after it had attained a considerable size. 
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laris> 5 valvis. Semiha lana peticarpii obdaota. — Americans foliis digitato-compositis, fioribiw 
magnis albis. 

E. leiantherum DC, 

G08SAMPINU8. Calyx iiregulariter 5 fidus. Pet^la erecta. Tubus stamineus basi ampli- 
atus, apice in crura 5 divisus, antherosomata lunata flexuosa 2—3 distincta gerenua. Stigmata 
connexa in stigma capitato-subrotundura. Capsula 5 loculnris, 5 valvis, cortice crasso duro rugoso, 
basi dehiscens. Semina lanae immersa — Indica foliis digitato-compositis, floribus minoribos 
flaventibus. 

G, Rumphii (Bombax pentandrum orientale Auct.). 

Salmalia. Calyx subtruncatus irregulariter ad basin usque rumpens. Petala tandem 
revoluto-recurva. Tubus stamineus pluriserialis, in phalanges poly-1. monostemones plures 
divisus, cruribus (phalangis divisiones ubimae) simplicibus. Anther® extrorsum affixce rcni- 
formes, interiorum staminum geminatce majores, exteriorum simplices minores. Stigmata in 
lobos 5 radiatim-posita. Cetera Eriodendri. — Indicae foliis digitato-compositis, floribus 
Bpeciosis coccineis. 

S. insignis (Bombax insigne Wall.). S. malabarica (Bombax heptaphyllum Roxb.). 

Bombax. Calyx irregulariter 3—5 fidus extus eglandulosus. Petala 5 patentia v. reflexa. 
Tubus stamineus in phalanges polystemones 5— v. plures divisus, cruribus 2 fidis. Antbenr 
erectsB oblongs, loculis confluentibus marginalibus 1 loculares. Stigmata in capitulum S snlc»> 
tnm coadunata. Ctipsiila 5 loeularis, 5 valvis, placentis incrassatn. SemiiM faina pericarpica 
obducta— Americans, fblits digitatis, fi<iribttS Bpicbtis, albidis. 

B. Ceiba L. B. JUunguba Mart. etc. 

EXPLANATION OF PLATE 29. 

I. Bombax "Malabarictim— fiaTttrd) iit^. 4 lan^ 5. Anthers. 

^. A fioweis the corolla removed to show thfe ealjTt & (>rary style iMid stigma, 

and stamens. 7. Ovary •eat tran8Vier8ely--«// mart or km 

3. Portion of the same removed from the calyx, Jie<L 

showing the short tube formed by the anion of the 8. Full grown capsule before bursting, 

base of the filameatd round the ovary. 9. M|ture capsule burst. 



XXIV.— BYTTNERIACEifi. 

A large and very complex order, consisting almost entirely of tropical plants, and present- 
ing every variety of form of vegetation, from the slender creeping berb up to the most stately 
trees. 

Intbeir fructification different groops present so great variations in form that some Botanists 
have proposed dividing them into four or five distinct orders,but generally, as they all agree in hav- 
ing a valvate cestivation, 2-celled anthers, and similarityof sensible properties, it seems preferable 
to keep them together as a single order, distributed into sections, such as Sterculieae, Byttne* 
rieae, Hermannieae, Dombeyaceae, &c. To the sections proposed by DeCandolle, Endlicher, as 
already stated, adds two, referred by most otber Botanists to the last order, namely Heliciereae 
and Bombaceae. Under Bombaceae I have already presented a summary of Bartling*s arrange- 
ment, and will here in preference to attempting to give a general view of the whole order pre- 
sent the characters first of Endlicher's three sections, and subsections so far as they refer to 
]the Indian flora, and then complete the view by adding from other sources those which are left^ 
as yet, untouched by Endlicher, merely premising, that the whole are essentially characterized, 
by having a wholly superior ovarium of several carpels combined into a solid pistil with the 
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placentas in the axis : valvate oestivation of the calyx : monadelphous stamens ; 2-celIed anthers : 
and alternate stipulate leaves. All Indian plants having the above combination of characters^ 
ought to find a place in one or other of the following sections. Tiliacese and Elseocarpeas two 
very nearly allied orders are distinguished, the former by its distinct stamens, the latter by its 
lacerated petals. 

Tribe I — Helictereae, Flowers bisexual. Calyx irregular. Corolla irregular. Filaments 
either united into a tube longer than the ovary, or embracing the carpophore (pedicel of the 
fruit,) and free at the apex; anthers 2- celled, with an obsolete transverse septum. Ovary sessile 
or stipitate. Fruit with the carpels either distinct, or cohering, one or many seeded. Seeds 
albuminous. Leaves simple. 

* * Eupilectereae Tube of the stamens elongated, embracing the stipe of the ovary. Fila- 
ments free at the point, each bearing a single anther. —To this subsection our Helicteres isora 
(Isora corylifolia End.) belongs. 

Tribe II — Sterculieae. Flowers by abortion unisexual, calyx having the sepals united 
regularly. Corolla none. Filaments united into a tube adhering to the carpophore 
anthers imperfectly one or two celled, oblong-curved, situated at the base of the per- 
fect or imperfect ovary. Fruit pod-shaped of several verticelled carpels, opening along the 
interior sature. Seed sometimes covered with an arillus, albuminous. Trees with simple or 
digitately compound leaves, with the petiol tumid at the apex. 

To this section our genera Stercvlia and Heritiera belong. The former, as left by Rox- 
burgh and DeCandolle, is completely broken down and now affords the types of no fewer than 
nine distinct genera, seven of which appertain to the Indian flora, the characters of these I 
shall add at the conclusion of this article. 

TnheWl-- Bombacece. Flowers bisexual. Calyx 5-cleft, often irregularly divided, the 
ostivation then obscnre. Corolla regular or none. Filaments united into a tube, covering the 
ovary. Anthers solitary or several cohering, cells indistinct or coriflnent, often anfraotuose. 
Ovary sessile. Fruit capsular composed of cohering carpels. Seeds albuminous or exalbumi- 
ftous, often enveloped in wool or even in pulp.— To this section the genera quoted undtf the 
fcrmer t)rder belong. 

Tnbe IV— Bf/ftnerie6B. Flowers bisexual. Calyx 5-partite or 5*8epaAed, wjthottt an in- 
volucel. Petals frequently oonoa^w and vaulted at the base, exipanded at the .apex into a atrap-^ 
shaped appendage. Stamens 10 — 30, or more ; the five that are opposite to the sepals sterile 
and strap-shaped ; the others, opposite to the petals, either solitary or pentadelphous, the bun- 
dles rarely bearing only one anther. Ovarium sessile, 5 celled ; cells usually 2-ovuled. Seeds 
sometimes exalbuminose with thick cotyledons ; sometimes albuminose with foliaceous, plane, 
or convolute cotyledons. Trees, shrubs, or very rarely herbaceous plants. Leaves alternate, 
entire, or sometimes cut. Stipules twin. Peduncles axillary, opposite to the leaves, and ter- 
minal, one or many flowered. 

To this section the Cacoa toee, (Theobroma) and the bastard cedar tree (Guazuma) and 
several other Indian genera belong. 

Tribe V — Hermanniece. Flowers bisexual. Calyx 5-lobed, persistent, either naked or 
with an involucel. Petals 5, spirally twisted in cestivation. Samens 5, monadelphous, all 
fertile, opposite to the petals. Carpels united into a single fruit. Albumen between fleshy 
and mesJy. Embryo included: radical inferior, ovate: cotyledons flat, leafy, entire. Shrubs 
or herbaceous plants. Leaves alternate, simple, or variously cut. Stipules 2, adhering to the 
petioles. Peduncles axillary, or opposite to the leaves, or terminal, with I, 3, or many flowers^ 
which are usually in umbels. 

To this tribe Riedleia and Waltheria belong. The former as left by DeCandolle a very 
confused genus, demanding a careful revision, as it certainly includes within itself the types of 
several. None of those referred to it from India are genuine species. Riedleia truncata I 
bave removed to Afalvacea, and of our three other species, which I think, should be reduced to 
one. Dr. Arnott has formed a new genus under th^ xiame of Lochennia. 
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Tribe VI — Dombeyacece. Calyx usually with an involucel, 5-partite or rarely 5-lobed. 
Petals 5, flat, rather large, unequal-bided, convolute in aestivation. Stamens some multiple of 
the number of petals, in a single row, monadelphous, sometimes all fertile, but usually 5 of 
them sterile and filiform or strap shaped. Styles 2, 3, 5, or 10, distinct, or united together. 
Ovules 2, placed side by side, or several, in two rows in each cell of the ovarium. Embryo 
straight, usually in the axis of a fleshy albumen. Cotyledons leafy, often bifid, crumpled or 
flat. 

To this tribe Pentapetes^ Melhania, Plerospermum and Kydia belong. The two former 
genera are for the most part composed of small herbaceous or sufFruticose plants, the latter of 
handsome flowering trees. They are all widely distributed over the Peninsula. Dombeyay 
which is a fine flowering shrub and a favourite in gardens, is a doubtful native of Southern India. 

Tribe YU-^EriochlanecB Am, fVallichece D.C. Calyx 4 5 partite or lobed, with a 3-5 
leaved involucel. Petals 4-5 flat. Stamens numerous in a multiple series, the outer ones 
shorter, all united into one conical column as in Malvaceae: sterile filaments none, anthers 
2-celled erect. — To this tribe one or perhaps two Indian genera belong. The one MicrochUenck^ 
which is abundant on the slopes of both the Pulney and on the Shevaroy hills> is a small 
stunted looking tree with rough cracked bark. 

Affinities. A slight examination of the peculiarities of the preceding tribes will show 
how difficult it must be to draw up any character suited to include the whole order without 
introducing so many contradictions as to render such a one almost useless in practice, and yet» 
it is generally easy to distinguish the members of the order. They are nearly allied to MaU 
vacece and Tiliacea, from the former of which they are separated by their 2-celled antherSj 
and from the latter by their monadelphous stamens. 

Gbographical Distribution. This as already observed is mainly a tropical order, being 
nearly confined to the tropics, but widely distributed over those regions of both the old and 
new world. Of the tribes above enumerated, it may be mentioned that Sterculiece are prin- 
cipally of Indian and African origin; a small proportion only being found in America. 
Roxburgh in his Flora Indica describes 12 species of Scerculia — Blume has seven from Java, 
Wallich in his list of Indian plants increases the number to twenty-two for all India, while 
Humboldt has not one from America, of the whole order, excluding BombacecPf Java has 
according to Blume 22, the Indian peninsula 33, and Equinoctial America from Hum- 
boldt's collections 27. The Dombeyacece are all either Asiatic or African, but I believe predo* 
minate in the former. Of HermanniecBy a small proportion only are found in India, and a 
considerably greater number in Africa, especially about the Cape. Those found in Senegal 
are pronounced by the authors of the Flora Senegambiae to be identical with the Indian ones. 
ByUneriece are principally from South America and the West Indies, and there the most 
important plant of the order, the Cacoa tree, is indigenous. EriochlinecB are few in number, 
and with one or two exceptions of Indian origin. Supposing Heliclereee and Bombace^e to 
belong to this order, India can boast of but few of either tribe, while they are numerous in 
America. 

Proprrtibs anh Uses. The plants of this order, in common with those of the whole of 
the class ColumnifercBy abound in mucilage, and possess in a pre-eminent degree emollient pro- 
perties. One of the African species of Sferculia aiFords a gum, known as the gum Tragacanth 
of Sierra Leone, whence called «S. tragacantha by Dr. Lindley. The seeds of another species 
iS. acuminata f affords the kola of the Africans, which, when chewed, has the curious property 
of making bad and half putrid water, that may be afterwards drank, taste sweet and agreeable. 

The pod of Sfercvliafaetida, a common Indian tree, is, according to Horsfield, employed 
in Java as a remedy against gonorrhcea, and an American species of fVallheria is used in Brazil 
for similar purposes, for which it is fitted by its mucilaginous properties ; the Indian species, 
fV. India, enjoying analogous properties might be rendered available here, for the same object, 
if prepared as a diet drink. In Martinique, the mucilaginous bark of Gtmzuma ulmi/olia, a 
tree very commop ii) India, is employed to clarify sugar. It might along with some others 
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especially the fruit of Microchlcena, which is highly mucilaginous, be converted here to a similar 
useful purpose, and affect a great saving in the process adopted in India for that object. The 
inner bark of some species, which in all is very tough and pliable, is employed for making 
cordage, that of Sterculia guttata, Microchloena spectabilis, and Abroma augusta, are particu- 
larly specified by Mr. Royle as being so employed, of the latter it is said, it " abounds with 
strong white fibres which make a good substitute for hemp, and as the plant succeeds well in 
every part of India, grows quickly, and yields annually two, three, or even four, crops of cuttings 
fit for peeling it is particularly recommended by Dr. Roxburgh for cultivation.** The seed of 
several species of Sterculia are roasted and eat by the natives of this country ; but by far the 
most important plant of the order, at least in a dietetic point of view, is the Cacoa tree. This 
is a native of America, and has been introduced into India. Hitherto our attempts at culture 
have not been very successful, but I saw several very thriving young trees at Courtallum, and 
there is one at Palamcottah which annually bears a crop of fruit, and gives promise that it 
might be increased. I attempted to take grafts from that tree, and also to propagate it by slips 
and gooties, but failed in both attempts. It seems very desirable to extend the cultivation of 
this tree in India, not only on account of the commercial advantages that might accrue from its 
produce, but for the benefit we might ourselves derive from it. In the former point of view it 
may be mentioned, that upwards of twenty million of pounds are annually consumed in Europe. 
The elevated table-land of Mexico being the native country of the Cacoa, where it enjoys a cool 
and humid climate, I presume the most probable tracts of country in India for commencing its 
cultivation, on a considerable scale, would be the high and cool table land of Mysore, in planta- 
tions well sheltered, and still further kept cool and damp by being made in only partially cleared 
forests. Wherever such localities are to be found, the Cacoa may be expected to thrive, 
and might be introduced with effect and at little charge, On the Malabar coast too, where 
forest lands abound, the humid and insular-like climate would, as in the West Indies where it is 
▼ery extensively cultivated, counteract the injurious effect of excessive heat, and render the chances 
of success, fully equal to those of Mysore. The only drawback to its extended cultivation is 
the slowness of its growth in the first instance, which however is well compensated for, by its 
after duration and productiveness. The fresh virgin soil, the shade, and humid atmosphere, of 
forests recently cleared of their brushwood only, are all dwelt upon by Humboldt as peculiarly 
fiavourable for Cacoa plantations, and in such of coarse they ought to be tried in the first in- 
stance, until we get the tree acclimated. 

Remarks on Genera. The genus Sterculia, as mentioned above, has been completely broken 
down, and no fewer than nine genera formed fropi the apparently heterogeneous materials 
which were formerly combined under that name. The characters of these as given by Pro- 
fessor Endlicher, will be given below, and figures of several published in the early numbers of 
my Icones. Heriieria is a genus nearly allied to Sterculia — of which one species is found 
in Malabar, and another in Ava. Ouazuma is said to have been introduced from 
America, whether correctly may be difficult to ascertain, but whether or not it is cer- 
tainly very widely diffused over India now, and affords a proof, if introduced, that it has 
found a most congenial climate, and holds out the prospect of equal success attending the 
introduction of the Cacoa tree. The wood which is generally known under the English name 
of bastard cedar, though a light and rather loose grained timber, is much employed in making 
furniture. Ranking next this larg*^ umbragious tree is Byttneria, a humble herb, only found 
in dry gravelly soil, usually seeking the support and shelter afforded by the few stunted 
bushes growing in such situations. The Abroma I have never met with, but as above stated, 
it merits being better known on account of the valuable purposes to which its bark may be 
applied. Waltheria is a very common herbaceous plant, but of a most variable description, in 
so far as external appearance goes, being sometimes glabrous, at others hairy, and at others 
again covered with a thick coat of whitish down or shag, thus appearing as if there were 
several species. This genus is remarkable in the order for having a one-seeded coccus. 

Pentapete.^ another of the few herbaceous genera of this order are principally marsh plants. 
P. Phoenicia, which is met with in marshy grounds all over India during the cool season, is also 
found in the Tenaserim provinces, and I may here mention as an instance of how little 
things common about our own doors^ however beautiful, attract attention, that I once had spe- 
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cimens of this plant, raised with much care from seed hrou^ht from Ranj^roon, sent several hou- 
dred inil»*s as oae of the greatest hiMuty an I rarity, but which, hctd never btjen seen by the cul- 
tivator in III lia. though he mist have passed it hundreds of times. The plant is really a l>eau- 
tiful one auvl richly merited all the attention bestowed on that occasion, but would equally have 
merited it if brought from the neij^hbouring marsh, in place of fron. a foreign country. 
Mdhanm is not very common, though widely diffused, but like some other m< mbers of the 
order is very variai)le. The M, ivcava when growing in a fertile soil, changes so much ia 
appearance from what it is in a more arid one, that it no longer seenis to be the same plant, 
and indeed I greatly doubt whether the two forms can belong to the same species, I have 
since the publication of our Prodromus met with a new species having much ihe appearance of 
an Abutilon, hence called C. ofjvfftoides. It grows in rocky ravines among the Ballagaut hills, 
and attains the size of a small shrub. 

The determination of the species of the genus Pfera^parmum, is an undertaking of consi- 
derable difficulty, owing to the great variations in the form of the foliage in different specimens 
of the same species. In my recent excursions I have added a new species to this genus, and 
have reason to suspect that there are several, yet unknown to us, to be met with in our alpine 
jungles. I had not the good fortune to find fructification of some that I consider new, and can- 
not in consequence descril>e them, but their trailing arborious habit, leave little reason to doubt 
their being different from all those already described. 

Kydia, a genus established by Dr. Roxburgh, and so called in honor of the late Colonel 
Kyd, the founder of the Calcutta Botanic Garden, consists of fine shrubs, bearing their nu- 
merous flowers in large clusters on the ends of the branches. Of this genus there is one 
species met with in the Pulicat jungles towards the foot of the hills, and one very fine ne\^ 
species in Ceylon, to which Dr. Arnott has given the name of K, angwttifolla^ a peculiarity by 
which it is well distinguished from the continental forms which have the leaves nearly round. 

Other two genera are characterize I in our Prodromus as belonging to the order, namely^ 
EriochlcBna and MiciochlcBna. At the time of publication we expressed a doubt of the stability 
of both these genera, conceiving that the characters assigned by DeCaudolle were iosuffieienl 
to keep them distinct. Of the justice of these doubrs further observation has not only sati.sGed 
me, but have even led me to doubt, whether two plants described in our Prmlromus under these 
names form more than one species, indeed I feel almost certain that tliey do not, and ough4 
to be united. These genera are made to rest on the circumstance of one having a quinary th# 
other a quaternary series of parts, a difference of every day occurrence in different specimens 
taken from the same tree, and of course more likely to occur when taken from different trees, 
though of the same species. The following are the new genera of JSlerculiea proposed hf 
Professor Endlicber in his Meleteraata Botanica. 

Tribus. Strroulib^. Flores abortu diclines. Calyx e sepalis regulariter connatis^ 
Corolla nulla. Filamenta in tubum carpophoro connexum connate. Antherse subuni -I. bilo- 
cnlares curvato-oblongae. ad ovarii perfecti I, imperfecti basin. Fructus e carpellis legumini- 
formibus verticillatis, sutura interiore dehiscentibus. Semina interdum arillo obducta, albumi- 
nosa. Arbores. Folia simplicia — L digitato-coroposita, peiiolo apice tumido. 

PrE^vaoTA. Calyx cam panulatus 5 partibus camosus, apice reflexus. Tubus stamineua 
masrulus cylindricus elongatus calyce inclusus, apice in urceolum expansus, antheris sessilibus 
in 5 fasciculos coacervatis onustus. fascioulis sing(dis superposite-subpentandris. Tubus stami- 
Dum femineus vix ullus, antherse imperfectae in 5 fasciculos superposite coacervatae, fasciculis 
carpellorum sinubus oppositis. Ovaria subdistincta multiovulata. Styli subsejuncti. Stigmata 
dilatata radiatim posifa. Fructus carpella subglobosa longe stipitellata polysperma. Semma 
ala longa cultriformi (spongif»sa) terminata. — Indian orientalis incola, foliis cordatis integerrimis, 
racemis axillaribus I. alaribus, floribus majusculis rubro tinctis. 

Pt. Roxburghii (Sterculia alata Roxb.). 

Sterculia L. Calyx profunde 5 partitas patens. Tubus stamineus maris ac femina» 
dongatus cylindricas, apice in urceolum 5 k>bum expansus, lobis 3 dentatis, 3 antheriferis. 
Styli connexi abrupte recurfL Stigmata • . • • Fcuctua carpella foUicularia aubsesailia p^lya- 
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perma. — Arbor generis typum praebens Indiam orientalem inhabitans foliis gaudet palmatim 
composi'is, floribus laxe-racernosis, rubris, t ).^(i lissiini'*. Ceter<e species cum indica hac con- 
s »ciatae simplicifoliae, verosimiliter genus proprium (Ivira) constituentes^ Americam tropicam 
incoluiit. 

St,f(£tida L. 

SouTHWELLiA Salisb. Calyx campanulatus 5—7 fidus, laciniis apice connexis. Tubus 
sfamineus masculus cylindricus calyce inclusus, filainentis apice liberis antheras in capitulum 
inordinate coacervatas gerentibus. Tubus stamiiieus femineus niasculo conformis, antheris 
sterilibus 15 -30 sessilibus, serie simplici sinuata dispositi^ onustus. Ovaria coadunata. Styli 
connexi recurvi. Stigmata subpeltata cohnerentia, radiata. Fructus carpel la foUicularia sessi- 
lia oligosperma. (Semina nuda.) — Orbis veteris, Africae, Asiae et Australasiae tropics incola), 
foliis simplicibus v. compositis, floribus plerumque flavescentibus. 

-S. nobilifs Saltsb, S. Balanghas, S. versicolor, S. Blumii, S, Tragacanthce, S, angusH- 
folia, etc. (Steruliae spec, Auct.). 

Cavallium, Calyx campanulatus 5 fidus, erectus. Tubus stamineus maris ac feminse 
brevis, calyce inclusus medio constrictus, apice in filam:^nta 10 monanthera solutus, quorum 5 
alterna longiora. Styli connexi breves. Stigmata coadimata 5 lobe-disposita. FructUH carpel- 
la coriacea foUicularia sessilia oligosperma. — Indicae^ foliis cordatis lobatis^ floribus panicalatis 
copiosis minutis. 

C urens (Sterculia urens Roxb.) C comosum (Sterculia comosa Wallich.). 

HiLDKGARDiA. Calyx profuudc 5 partitus reflexus. Tubus stamineus maris (?) et femi- 
nse fusiformi-clsvatus elongatus, antheris 10 bilocularibus duplici serie sessilibos ; inferioribus 
5 ovarii angulis oppositis. Styli eontinui connexi. Stigmata coadunata planiuscula minuts. 
Fructus carpella longe-stipitellata membranacea venosa, ventricosa, apice ala lata cultriformi 
terminata. Semina pauca (?), — Asiaticae tropic®, foliis cordatis acutis, glabris, membranaceis, 
floribus odoratis. 

H. populifoUa (Sterculia populifolia Roxb.) H. Candollei (St«rcalia popnlifolia DC) 
H^ macrophylla (Sterculia macrophylla Vent.). 

ScAPniUM. Flores .•%. Fructus carpella stipitellata membranacea venosa, longe ante 
maturitatem a pert a demum cymbaeformia magna. Semea uaicum ad ba^ia earpeUi exsertum. 
—Indica, uoWia e fructu tantum nota. 

Sc, IVaUicliil (St. scaphigera Wall.). 

FiRMiANA Marsigli. Calyx ad basin usque 5 partitus reflexus. Tubus stamineus maris et 
feminae cylindricus elongatus, antheris plurimis. Ovarium e carpellis 5. Styli elongati. Stig- 
mata.... Fructus carpella membranacea longe ante maturitatem aperta, demum foliorum 
adinstar expanse (dependenha?). Se uini . . «« Arbor Caiuensis fo liis lobatis glabris. 

S, plalani/oUa (Sterculia platanifolia L.; 

Erythropsis Lindl, Calyx infundibuliformis 5 dentatus. Tubus stamineus maris et 
feminae cylindricus exsertus, antheris 30 sessilibus inordinatis. Ovarium e carpellis 5 subdis- 
tinctis. Styli breves obsoleti. Stigmata acuta recurva. Fructus carpella stipitellata mem- 
branacea longe ante maturitatem aperta foliorum adinstar expansa dependentia, Semina 2 in 
quoque carpello marginibos alterne adhaerentia. — Arbor indica foliis lobatis, calycibus carpel- 
lisque rubro-coccineis. 

E. lioxburgliiana. (Sterculia colorata Roxb.).* 

The following are the only additions to this order I have recently become acquainted with, 

Meihania abutiloides. (Arn. MSS.) shrubl>y, dif- benenth, crenately serrated acute : pedancles axillary 
ftwe; branctie^ villous: leaves broadly ovate, ooi*date and tormina! '^I-H ilowt*red: invotucei leaves broad cor- 
M. the baflA softly pubeficent above, whitish tomentose date acuiuinated closely embracing the flower, per«is- 

« MeletemaU BoUoica by Schott and Bodlicber, pagei 32, 33. 
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tent: calyx segments tapering to a fine point, nearly 
twice the length of the involucel, but shorter than the 
oblong obtuse petals: stamens and sterile filaments 
united at the base: capsule toraentose. 
Ai. Rapestries fVight^s MSS. 

Hab. Talapoodatoor among rugged broken rocks in 
the bed of a mountain stream. 

This is a very rare species, which I have never met 
with since I first gathered it in 1834. It is evident- 
ly very closely allied to Wallichs M. Hamiltoniana a 
native of Pegu but differs sufficiently to entitle it 
to be looked upon as a new species. I adopt Dr. 
Arnott's name in preference to my own, though mine 
was first given, partly as being characteristic of the 
plant in place of the locality in which it grows, partly, 
and principally, because 1 believe the other is already 
published. Dr. A.'s specimens were gathered at the 
same time and place by Lieut. Campbell of the 50th 
Regt. N. I. who accompanied me on that excursion. 

Pterofpermum obtusi/oliumR W. Arborious: leaves 
cuniate at the base, very broad truncated »t the apex 
sometimes irregularly 2 lobed, or somewhat obcordate, 
the lobes coarsely toothed ; glabrous above, under side 



covered with mealy whitish pubescence, reticulated 
with prominent veins: sepals linear, corolla densely 
covered externally with white stellate pubescence: 
capsules ovate, very obtuse or roundish at the apex, 
covered with dense rusty coloured furfuracious tomen- 
tum; seedii about 4 in each cell. 
Uabo Courtallum in dense forests. 

This species comes nearest P. reliculaiunij but the 
leaves are so totally distinct, that I cannot think of 
uniting them. I only found it in fruit, the description 
of the flowers is made from some old ones, more per- 
sistent than the generality, and is therefore imperfect, 
the involucel I nave not seen. 

fn the same jungles I found P. glabrescens, P, 
Heyneanum and P. ruhiginosum. The latter, except 
in the very peculiar form of its leaves, which are 
quite characteristic, much resembles P. suberifolium 
especially in its unexpanded flower buds. 1 have not 
yet seen either full blown flowers or capsules. P. 
glabrescens differs from all the other species I have 
seen in having its ovary supported on a long slender 
stypu or gynophure, and the sepals, which aie linear, 
upwards of 5 inches long and only about J of an inch 
broad, peculiarities well represented in Rheede's figure* 



EXPLANATION OF PLATE 30. 



L Sterculia Balanghas flowering branch. Natural 
size. 

2. A flower, showing the divisions of the calyx 
united at the apex. 3. Male flower opened. 4. Sta- 
minal column separated from the calyx. 5. A fertile 
flower, showing the ovary with the sterile apthers 
at the base and the lobed stigma at the apex. 



6. Ovary cut transversely showing the 5 carpels 
with 2 rows of seeds in each. 

7. A seed cut transversely^ 

8. The same cut vertically showing the erect folia- 
cious cotyledons of the embryo, AU more or less mag- 
nified* 



EXPLANATION OP PLATE 31. 



\, Guazuma tomentosa flowering branch natural 
size. 2. A flower full blown, shewing the vaulted 
petals with their strap shaped appendages. 3. The 
same, the petals removed to shew the tube of the sta- 
mens and the alternate, sterile and antheriferous 
filamenti. 4. A petal removed. 5. Antheriferous fila- 
ments removed, each composed of a bundle of united 
filaments free at the apex, and bearing a single 2-celled 
anther. ^. Ovary, style, and stigma, apex of the 



same with the style broken into its component parts, 
showing that it is composed of 5 slightly adherent 
styles. 

7. Ovary cut vertically. 

8. Cut transversely, showing its 5 carpels. 

9. Mature fruit.— iVa/wro/ size. 10. A capsula cut 
transversely. 11. Seed one cut transversely, all mor^ 
or less magnified. 



XXV.— HUGONIACEiE. Am, 

This is a very small order, consisting of a single genus, and so far as I am aware of as yet 
only four species. Dr. Arnott was the first to propose the separation of this genus as the type 
of a distinct order, and published it as such in our prodromus. Dr. Lindley has since pdopted 
the order in his natural system of Botany, whence we may infer, that he considers it justly 
separated from those with which it had been previously associated, and indeed there can 
scarcely be any doubt on the subject, since, for the reasons stated by Dr. Arnott, it could not be 
associated either with Malvacetje nor Chlenaceae, 

I republish from the Prodromus Pr. Arnott's character and reirarks, the correctness of 
which I have verified by again carefully comparing them with the plant. 

Calyx without an involucel, persistent, 5-sepaled : sepals distinct, acute, unequal : the two 
exterior lanceolate, densely pubescent on the back ; another dimidiate-ovate, the straight side 
pubescent, the rouud^d ^ide testaceous and shining ; the two inner ones roundish ovate and 
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suddenly pointed, testaceous and sbiping except the short pubescent point 2 aestivation imbri- 
cated, quincuncial. Petals hypogynous, 5, alternate with the sepals, shortly anguiculate : 
eestivation twisted. Stamens hypogynous, 10, all fertile : filaments united at the base into aui 
urceolus, free and filiform above : anthers cordate-ovate, erect, 2*celled, openmg by two longi- 
tudinal clefts. Torus slightly elevated, supporting the staminal urceolus and the ovary. Ova- 
rium roundish, coriaceous, glabrous, 5-ceIled : ovules 2 in each cell, pendulous^ collateral. Styles 
5, distinct : stigmas slightly dilated and lobed. F^it ^a nuculanivm) with a fleshy epicarp, 
enclosing 5 distinct, bony, 1 -seeded carpels. Seeds pendulous. Embryo in the axis of fleshy 
albumen : cotyledons flat, foliaceous : radicle short, superior, pointing to the hilum. — Shrubs. 
Leaves alternate, or sometimes crowded and opposite near the flowers. Stipules 2, subulate. 
Peduncles axillary 1 -flowered^ often by abortioa transformed into circinnate spines. 

Affinitiss. The only genus referable here has been placed by De Candolle with doubt in 
Chlaenaceae^ to which we cannot agree ; that order having the calyx and gynoeciuin in a ternary, 
while. the corolla and andrcecium follow the quinaiy arrangement. Kuntn hesitatingly places it 
in Byttneriaceae and tl^e tribe DombeyacesB, and there is no doubt that the affinity is very great; 
it is now separated on account of the imbricate (not valvate) calyx, the ovules pendulous (not 
erect or ascending), and the radicle superior (not inferior), rather than invalidate the character 
of the order by its insertion. In many points it agrees with the character (but not the habit) of 
Oxalideas, foi'ming another link betweien the group of Mfdvaceoifs orders, and the Geraniaceaa. 
Arn. 

Gbooraphical Distribution. Of the four known species of the genus Hugonia, one is 
found in continental India, one in Ceylon, and two in the Manritius, H. ferruginea though des- 
cribed by us as an Indian plant, I have never seen growing except in Ceylon^ and there it appears 
as a trailing shrubs seeking support from the surrounding juggle. 

Propbrtib<i and Usbs, Of these nothing certain is known. Bheede who fiffores H, 
mistax, and as usual, gives what information regarding its properties and uses he could coUectj 
informs us that the bruised root is employed to cure inflammation, and against the bites of sei?- 
pents, that it is also used as a febrifuge, and vermifuge, and that the bark is good against poisons. 
These statements, which are derived f^opi native information^ have not b^en confirmed by modem 
experience, at least so far as I have been able to learn. 

I have in the course of this work repeatedly alluded to the tendency which some plants have 
of augmenting or reducing the number pf pieces in (he floral verticel, and thereby passing from 
one class to another pf the LinnsBan system. T^e apcompanying pl^te presents an example of 
this change. The quinary order is the normal form of this genus, that is 5 sepals, 5 petals, a 
5-celled ovary, and 5 styles anid stigmas : but it will be remarked in the fruit cut transversely, 
that it has only 4 seminiferous cells in place of 5 the regular number. It is probable that each 
series of floral organs, the calyx, corolla, and stamens was, in that instance, deficient in a similar 
proportion, namely, one-fifth part. 

No additions have been made to this order since the publication of par Ptodroijaus. 

EXPLANATION OF FLATS 32. 

1. A branch of llagouia mistaXf showing the leaves, 3. Sepalji, ovary, style, and stigmas. 

powers and Umx^natural $iz$, 4* A fruit cut traosversely, showing four seminifer- 

2. £ot0«r/gttre— Sepals and petals removed, tho^- oos cells, and foi^r eppty ones alternating. The nuco* 
ing the filaments united at the base into a short tube, lannm consists of 4 or 5 partially united, 1 -celled 
upper ofie^the stamens removed to shoW the extent to carpels, or nuts : the alternating cells in this figure are 
which the filaments are upited, and that they are alter* in the lines of separation, and are owing to a depres- 
nately longer and shorter. tipn on the sidcji of the nuts. 

XXVI.-TILIACEiE. 

This order which takes its name from TV/ta, the Linden or Lime tree, a northern genus, 
la y^t principally of tropical origin, several large genera bein^ found in India, and many 



Digitized by 



Google 



So IttOOTRATIONS OP INDIAN BOTANY, 

n^nre in eqaiBoetial America. They^ like the other members of the class Columni/erae, are char- 
acterized Dy the valvate cestivation of their calyx, combined with a (lotypetalous inferior coroUa, 
and inferior stamens, with 2-celled anthers : the leaves are alternate, stipulate, and more or less 
clothed with stellate pnbescence. 

In this order trees and shrubs are the predominating forms, but herbaceous plants are also 
met with, two out of five Indian genera referable to the order being such. The leaves are alter- 
nate, simple, petioled, feather-nerved, entire, crenated, toothed or serrated, with two, usually 
deciduous, stipules. The flowers are bisexual, regular, racemose, or corymbose, occasionally 
solitary and axillary. 

Tlie calyx is 3— 5 sepaled, valvate in oBStivation, deciduous; the torus often more or less 
stipitate : the petals inferior, alternate with the segments of the calyx, and equal to them in 
number, occasionally supported on a short claw, furnished with a gland or nectarial pit, 
and imbricated in Aestivation, rarely wanting. The stamens are numerous, inferior, sometimes 
inserted on the apex of the torus, the filaments cohering at the base. The anthers are oval at 
Tonndish, 2-celled, opening interiorly by a longitudinal slit. The ovary is usually stipitate, 
several celled, that is, composed of several united carpels ; the styles are also united into one, 
hot with as many free stigmas as there are carpels in the ovary. The fruit is either capsular 
or drupacious, several celled, with many or few seeds : the seeds are attached to the central 
angle, sometimes furnished with an arillus. The albumen is fleshy, the embryo erect, the coty* 
ledons fbliaceous, and the radicle inferior or rarely superior. 

Affinities, The affinities of this order are the same as the preceding, agreeing with them 
in their valvate oestivation of the calyx, but distinguished by their free stamens, glandular 
disk, and appendages at the base of the petals; the great difference however between the cap- 
sular and many seeded pericarps of Corchorm^ and the drupacious ones of OrewiUy and some 
others, seem to indicate a want of uniformity of character in an important organ, unfavourable 
to this being received as a well constituted order. With this order Kunth and Bartling unite 
EUaocarpeae, a course which has not been followed by other writers, though they are 
▼ery nearly related, differing principally in the latter, having its petals lacerated or fimbriated on 
Utie margins^ and the anthers opening by pores. 

GEooaAPffiCAL DiSTRfBcrtioN. The species of this order are very widely distributed, 
extending from the cold and inclement regions of the north, through every degree of latitude, 
and modification of climate to the extreme south, but the majority are found within the tropics. 
India according to Wallich's list has 50 species, and several have since been added. Blume 
describes 21 from Java— and the authors of the Flora Senegambiee 15 from that portion (^ 
Africa. It is remarkable that though both genera and species are frequent in America, Hum- 
boldt seems only to have found 16, at least that is all that is characterized in his synopsis. The 
Indian Peninsula according to our list has 32 species, one of which Berria Ammonilla is admitted 
as doubtful, I have never met with it on the continent, though it abounds in Ceylon. 
Among the Senegambiam species it is interesting to observe the numerous coincidences exist- 
ing between them and the Indian forms : four out of 5 species of corchorus, enumerated as 
natives of that country, are identical with our Indian ones, and the fifth C. brachycarpus consi- 
dered by the authors a new species, I suspect from the character and description to be the same 
ha OMT C. fascicular u. They certainly agree in the peculiarities from which both names are 
taken, the fescicled flowers and short pods, while the other points of distinction seem too unim- 
portant to admit of much value being attached to them, except that derived from the number of 
stamens, being 10 in the one, and about 5 in the other, the qualification about however, showine 
that they are not constantly 5 in the Indian form leads to the inference that they may be found 
equally liable to variation in the African, if many specimens were examined, and by bo much 
reduces the value of a character, otherwise decisive of their dissimilarity. Should actual com- 
parison of specimens prove them distinct, it must at the same time establish their very close 
affinity. 

The genus Triumfetta has also its affinitieys in these very remote countries. 71 trilocularis 
is common to both : T. pentandra scarcely differs in general appearance from some of our varie- 
ties of 71 angulata, though it does in more important particulars, namely, in the number of its 
stamens^ the cells of its ovary^ and the form of its capsules. Triumfetta cordifolia has a coo- 
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gener^ though certainly distinct, in this country, in a yet undescribed species in my herbarium. 
Of 5 species of Grewia found there, one is certainly identical with our G. villosa, which being 
supposed new. by the authors, has received from them the very appropriate name of G, 
corylifolia. The other four species, I am unable to identify, from description only, with any of 
our species of that most difScult genus. Of the Javanese species several are common to this 
' country, and one or two perhaps to Senegambia, showing, that although limited in their range by 
latitude, they have a very extensive range of longitude. 

Propbrtibs and Usbs. So much has been said under this head in the preceding orders of 
the class Columniferee, which all enjoy analogous properties, that but little is left to be said here. 
The Tiliacece like the other members of that class are mucilaginous and emollient in their pro- 
perties, and as such,, are employed in medicine, in almost every country in which they are found, 
a few, such as Corchorus olilorius are used as pot herbs. But it is in the arts they are most 
extensively applied. The fibres of the bark of nearly all, are esteemed on account of their 
strength, and in this country are spun into cordage, or made into cloth.. The fabric known 
in England under the name of Russian mat or bcus, is made from the inner bark of the Lime 
tree, Tilia europaea. The wood of several kinds is also valuable : the excellent Trinco- 
malee wood of Ceylon, is the produce of Berria Ammonilla. The Grewia elastica^ of Royle, 
aflfords timber much valued for its strength and elasticity, and i^ therefore used for making 
bows and bandy shafts. A Brasilian species Lechea paniculata affords a bark used in tanning 
leather. , 

Remarks on Obnbra &c. The number of genera enumerated as belonging to this order 
in Lindley's natural system of Botany is 22 certain, and 7 doubtful. Of the first, 5 are found 
in India and Java, and of the last one Fatica^ is Indian, and has already been referred, in our 
Prodromus, to Dipterocarpeae as identical with Roxburgh's Shorea. The Indian genera are for 
the most part easily distinguished, Corchorus with the exception of C. capsularU has elongated 
many seeded capsules : Triumfeita has them somewhat globose, covered with hooked bristles, 
and few seeds : Grewia has baccate or drupacious fruit : and Berria winged capsules. Brown^ 
lotoia^^ a genus of Roxburgh, but most strangely omitted in his flora Indica, is distinguished by 
its tricoccous capsules. 

The Indian species of these genera are with the exception of Grewia, generally of easy 
discrimination, but some of those of Grewia, if really distinct (which I somewhat doubt) are 
moat difficult to distinguish with other than most perfect specimens, the fruit affording the best, 
if not indeed the only marks by which they can, with certainty, be determined. G. orientalis 
and G. columnaris, are so much alike, that 1 find it almost impossible to say to which I ought 
tovefer many specimens, not in fruit, which have recently been added to my collection. Our 
G, emarginata is very nearly allied to both, but readily distinguished by its globosely lobed 
fruit. O. hirsuta and G. pilom are also so closely allied that it becomes difficult to decide to 
which, some of the extreme forms of each belong, and leads to the inference that they are but 
varieties, unless the cleft petals of the latter be found sufficiently constant to keep them distinct 
Grewia villom of India is certainly identical with G. corylifolia of the Flora Senegambiae, but I 
cannot perceive that any of the others are, unless perhaps G. bicolor, which from description, 
appears very nearly related to G, Hothii, except in the fruit which is stated to be globose in the 
one, and 2-lobed or dydimous in the other, apparently an excellent distinction. As this is a 
very difficult family, I propose shortly publishing figures in my Icones, of a number of them. 



EXPLANATION OP PLATE 33. 

1. Flowering branch of Grewia Microeos— aa/«ra/ showing its glandalar appendage at the base, ta^ 

eiz$. rounded by a fringe of short hairs. 

U. A flower, the sepals drawn back to show the 4. Stamens back and front views, 

petah and stamens. 5. Ovary cut vertically. 

3. The 6ame, sepals and petals removed, showing 6, The same cut transversely. 

the elevated torus, and the attachment of the stamens 7* Full grown fruit cut transversely— a^/ more or less 

round the ovary— the upper figure a detached petal, magnified, 

b. A mature fruit— ao/uro/ site. 
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EXPLANATION OF PLATE 34. 

L Flowering branch of fierria Ammonilla— no/iira/ 7. The same cut transversely. 

itze. 8. A full grown fruit. 

2. A flower closed showing the relative size of the 9. The same cut transversely, showing by the pre* 
sepals and petals, and that the former are partly united sence of the full number of wings, that in thia instance^ 
at the base. one of the cells of the ovary has aborted in the course 

3. The same forcibly expanded. of its progress towards maturity. 

4. Ovary and sepals partially removed, showing the 10. One of the valves of the capsule removed, 
relative situation of all the parts of the flower. showing by the partition in the centre between the 

5. An anther. seeds, that the dehiscence is loculicidaL 

6. The ovary cut vertically, showing ovules pendu* II. A seed. 

lotts in the cells. )2, The same cut vertically. 



XXVII.— ELiEOCARPEiE. 

A small order of plants and principally of Indian origin^ 10 out of about 20 described 
species, being natives of this country. The species are either handsome trees, or shrubs, with 
alternate, stipulate leaves, the stipules usually early deciduous, racemose flowers, and divided 
fimbriated petals. 

Sepals 4 or 5 without an involucrum, the oestivation valvate. Petals 4 or 5 hypogjmous,^ 
rarely wanting, lobed or (ringed at the point, oestivation imperfectly imbricated or sometimes 
valvate. Disk glandular, somewhat projecting. Stamens hypogynous or rarely perigynous, some 
multiple of the sepals, (8—80) filaments short, distinct, or slightly united at the base, anthers 
long, opening at the apex by a double pore. Ovary with two or more cells : style solitary, 
simple, or sometimes trifid, rarely several : stigmas either free, equalling the cells of the ovary, 
or united. Fruit variable, indehiscent, dry, drupacious, or valvular andloculicidal ; sometimes 
by abortion 1 -celled. Seeds one or two ia each ceU* Albumen fleshy. Embryo inverted. 
Cotyledons flat, fbliaceous, radicle superior, 

Afpinitirs. As this order only difiers from TiliacetB in its fringed petals, and the elonga* 
ted anthers opening at the apex by poren, in place of the cells splitting their whole length, it 
is of course more nearly allied to that order than any other, and has been, apparently 
not unjustiy, referred to it by Kunth, no mean authority, whose opinion has been adoptea 
by Bartling. Such being the case, whatever may be the affinities of the one order are equally 
those of the other, and therefore, I refer to TiliacenB for any further information that may be 
wanted on this head. 

Gbographical Distribution. India and her islands seem to be the head quarters of 
this order, the species of which we find very generally distributed over the sub-alpine regions 
of the country, though not confined to theirt. Dr. Wallich in his list of Indian plants enume- 
rates no fewer than 28 species, not however all continental. Dr. Roxburgh gives descriptions 
of 9 species, and Blume in his flora of Java of 1 1 . These last however are not all distinct from 
those named by Wallich. Only five or six species have yet, so far as I am aware, been found ia 
the Peninsula and Ceylon. In addition to these Indian ones, a few are found in Australia 
and South Americc^, whence it would appear, that in proportion to the number of species, few 
orders are spread over a more extensive surfacq than the EUepcarpea. 

Propbrties and Uses. Respecting these, if they possess ^ny, little is known, Dr. Hors- 
field mentions that the bark of one species is very bitter, and is ased in Java as an anthel- 
minthic. The olive-like fruit of EL serra^ti^ is dried by the natives fmd u^ed in curries, and also 
pickled. Dr. Roxburgh tried in vain to extract oil from the seeds. The nuts of Monocera, as 
well as those of some of the ElaocarpU are polished and set in gold as beads ; in which state they 
are esteemed sacred by some casts of the Hindoos. They are of a dark brown colour, very hard, 
tuberculated on the surface, and are readily known by their splitting into two or three pieces 
the number of carpels namely, that unite to forni the perfect frnit. 
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Rbmarrs on Genera and Specces. The characters, of both the genera and species of this 
order, seem involved in much doubt and uncertainty, and with my imperfect materials, I fear, 
I shall not be able to throw much light on the subject, or to supply what is wanting to place 
either on a better footing than that on which they now stand. The uncertainty appertaining to the 
genera, seems in part to have arisen from DeCandolle having taken his character of El^BocarpvB, 
from a species which did not belong to the genus, as defined by Linnaeus, and then characterizing 
a genuine ElcBocarpus under a new name, ^ceratum, still retaining however several true Elaeo- 
carpi, congeners of his Aceratum, under his modified Elceocarpvs, though a quite distinct genus. 
From the confusion thus introduced Dr. Jack's genus Monocera has happily relieved us. I'he 
leading peculiarities of Linnaeus' EltBocarpua consists in its having 5 sepals, 5 fimbriated petals, 
numerous stamens, the anthers 2-valved at the apex, not awned, to which was afterwards added 
a 3-celled ovary. Of this series of distinctive marks, the only ones not common to Monocera 
are, — the truncated 2-valved anthers, and the 3-celled ovaries — these therefore form the 
essential characters of the genus which may be thus defined, * stamens numerous, anthers 2-valved 
at the apex, valves equal, muticous, sometimes bearded, ovary 3-celled.' Monocera on the other 
hand has the anthers terminating in a bristle or awn, and a 2-celled ovary. ElcBocarpus ganitrtis 
having a 5-ceIled ovary, and anthers without bristles, has been made the type of a new genus 
under the name of Ganitrus. Blume proposes as a fourth genus Acronodia distinguished by 
having unisexual flowers, quaternary sepals and petals, and 8 — 12 stamens, destitute of terminal 
bristles. Adopting these generic distinctions Roxburgh's 9 species of Elceocat-pus may be thus 
distributed. 

Ganitrus-^ Aiiih&ts muticous, ovary 5-ceIled. 

G. Ro^burgii — Elaeocarpus Ganitrus — R. 
Elceocarpus. Anthers muticous, often bearded at the apex, ovary 3-celled. 

E. serratus, E. robustus. E, laneafolius. E, frutescens. 
Monocera — Anthers furnished with a bristle, ovary 2*celled. 

M, tvberculata, E. tuberculatus. R. — M,rvgosa. E. rugosus. R. — M. Roxburgii(R,W.) 
E. aristat.us. R. — To these may be added a species, I think new, from Mergui, collected by Mr. 
OrifBth : M. Griffithii R. W. pne £rom Ceylon, M. glandtdi/era R. W. and one from Coorg. M. 
Muroii. R. W. 

Species not sufficiently known. 

Elaocarpus lucidus — Roxb. 

Of the 22 species enumerated in Dr. Wallich's list T can give no account, as we have names 
only : neither can I refer any of Blume's species to other genera than the one he has assigned, 
as he neither gives a generic character, nor once mentions, in his specific ones, (which are all 
taken from the forms of the foliage, relative length of the racemes and leaves, and form of the 
fruit) the stamens or ovaries. 1 he whole of his species therefore, 11 in number, require to be 
re-examined. * 1 he new Zealai^d genus Dicera is only distinguished from Monocera by the 
anthers having two, in place of .one brjst^, whence the name, a species of which is said to be a 
native of Cochin-China, but is^ery imperfectly known. 

Thus simplified in their generic distribution and greatly reduced in nQmber, the species of 
Elaeocarpus^ hitherto most aifficult to del^ne, may henceforth be more easily distinguished, an 
operation which will be still further facilitated by subdividing what remains into two sections, one 
with, the other without, bearded anthers. To the first of these sections belong — Roxburgh's E, 
serratus, E. robuslus^ E. lanci/olitts,and E./ruticosus, and lastly, one from Quilon, E, cuniaivs^ 
R. W. To the other E, oblongus, E. ooriaceus Hooker, E. serratus ? Moon, and one from 
Mergui, E. angustifolius ? Blume. 

As my materials do not extend to the other genera of the order I can offer no remarks 
Regarding them ; but the following characters will, I hope, prove sufficient to distinguish the 
new species named above. 

ELiEOCARPUS. 

Sect. 1. Anthers bearded. This species is nearly allied to E, obiongut except 

£. euniatus, R. W. Leaves cuneate obovate, termi- in having bearded anthers and an elevated torus, in 

natin{2^ in a short obtuse acumen, tapering below into place of being beardless, with the ovary sessile and 

the petiol: Stamens nuiBfrous, bearded, hairs at length surrounded by a number of glands, the more usual 

reflexed : Ovary 3-celled, elevated on a prominent torus, structure of the genus. 

and with it, thickly clothed with appressed white hairs. Sect. 2. Anthers beardless. 

Halabar Coast about Quilon, also in Ceylon. E. eoriaetus (Hooker in Herb. Walker). Leaves 
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coriaceous, glabrous, very obtuse above, somewhat 
cuniate downwards, slightly serrated on the margin, 
occasionally somewhat cordate at the base ; glands in 
the axils of the veins : racemes axillary ; flowers droop- 
ing; sepals lanceolate, tomentose: anthers beardless: 
ovary surrounded by glands : fruit globose. 

JH, obovatus, Arnott not D«n. 

Neuera EUia, C«y/o?i— Colonel Walker. 

This species which I have only seen from Ceylon 
was found by Colonel Walker in the most elevated 
parts of the island, and named by Sir W. J. 
Hooker, from specimens sent to him. It was also 
named and described by Dr. Arnott in his Pugillus 
Plantarum &c., but as his name was pre- occupied 
I have adopted the manuscript name of Sir W. J. 
Hooker. 

£. angusti/oUus ? Blume. Leaves long petioled, 
oval-oblong, acuminated, remotely crenato, serrated, 
without glands on the under surface : racemes axiU 
larv, about twice the length of the petiols : flowers 
ratner small, glabrous : anthers beardless : ovary, sur- 
rounded at the base by 10 globose hairy glands. 

Jl/er^ut— communicated by W. Qriffith, Esq. 

This species, which corresponds with Blume's char- 
acter so tar as it goes, but differs as to the native coun- 
try, is very like our £. oblongus, and is 1 suspect but a 
variety of that species. It is much to be regretted 
that Blume's characters are to brief, and that he does 
not make use of marks derived from the parts of the 
flower in his specific characters, as I have always found 
these most to be depended upon. 

In addition to the preceding, I have a species refer- 
able to this section, but the specimen being somewhat 
imperfect, prevents me determining with certainty 
whether or not it is described, neither do 1 know its 
native country. The flowers correspond so exactly in 
appearance with Monocera iubercuuUa that for a long 
time I believed it that plant. Should it prove new I 
would propose the name Monoeeroides, 

£, monoceroidei, leaves elliptic, glabrous, racemes 
lax few flowered, flowers drooping: Stamens numer- 
ous, glabrous, anthers somewhat pointed, beardless 
shorter than the style. 



MONOCERA. 

M. glandulifero. (Hooker MSS. in Herb. Walker.) 
Leaves ovate, lanceolate, or somewhat undulated on the 
margin, crenately serrated, glabrous, with numerous 
saccate glands in the axils of the veins on the under 
surface: racemes axillary, shorter than the leaves: 
flowers numerous, short pediceled, drooping : petals 
pubescent; anthers hairy : fruit oval. 

Ctfyton.— This seems a very distinct species, though 
nearly allied to the next from the same country. 



M. fFalkerii R. W. Glabrous, except the petals, 
leaves broadly ovate, acuminate, entire, or very 
slightly crenated and re volute on the margin, glaucous 
beneath, not furnished with glands : racemes axillary, 
equalling the leaves : flowers long pedicelled drooping, 
petals obtuse, cuniate, sparingly fimbriated, densely 
clothed on the back with appressed white hair : a ring 
of glands surrounding the base of the ovary. 

C$ylon.^C<Aone\ Walker. 

The only specimen I have seen is in Col. Walker's 
herbarium, marked, " Elmocarpus pubescens Hooker," 
but as it is every where glabrous except the petals, 
and as all the species partake more or less of that 
character, I fear some mistake in the naming ; the 
more so, as there is a Ceylon species of Elaeocarpus 
with pubescent leaves. On these grounds I have ven- 
tured to change the name. It seems closfly allied to 
if. Ceylanicot Arnott, but in his plant the racemes 
spring from below the leaves *' racemis infra folia hor- 
notina ortis" while in this they are above, in his the 
petals are sparingly pubescent on the back, in this 
they are very thickly clothed with appressed hairs. 

M, Griffithii (R. W.) Arborious, glabrous, branches 
smooth, leaves ovate, lanceolate, acuminate, shining 
above, pale beneath; racemes axillary, longer than 
the leaves, many flowered: pedicels equalling the 
petiols : petals lanceolate acute, slightly 3-toothed at 
the apex, involute on the margin, hence sestivation val* 
vate, hairy on both sides : Stamens numerous ; anthers 
hairy, bristle reflex hooked : Ovary, with 5 small, 
somewhat 2-lobed, glands at the base, 2^elled : fruiL 

if tfr^ni.— Griffith. 

My specimens of this very distinct species were 
kindly communicated by W. Griffith, Esq. along with 
a large collection of plants from that as yet little ex- 
plored coast, among which I have, in the course of a 
slight examination, observed numerous very interesting 
and little known species, of which I trust Mr. G. will 
ere long find leisure to give some account. 

M. Munroiu — R.W. Glabrous, leaves ovate-lance- 
olate, acuminated, slightlv crenated on the margin 
without glands on the under surface : racemes about 
the length of the leaves, many flowered ; flowers 
drooping : sepals lanceolate acute : petals not involute 
on the margins : anthers glabrous, bristles at length 
reflexed : ovary elevated on the torus, very hairy, 
fruit about the size of an olive. 

Co^r^.— Lieutenant Munro. 

Mr. Munro remarks in a note which accompanied 
the specimens <* This is a large tree common in Coorg. 
The fruit is eaten by the Natives. 

This species is most nearly allied to M. glandu^ 
ii/erof but differs in the leaves being totally destitute 
of glands. 
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EXPLANATION OP PLATE 35. 

L Flowering branch of Monocera tuberculata— 4. A detached petal. 
natural tizs. 5. The ovary surrounded at the base by a ring of 

2, A flower forcibly opened, showing the filaments glands. 

slightly united at the base. 6 and 7. The same cut vertically and transversely. 

3. Back and front views of the anthers. 

XXVIIL-DIPTEROCARPEiE. 

A small but, to Indian Botanists, highly interesting order being nearly confined to 
India and her islands. Two species only are noted as of foreign (African) origin. It is prin- 
cipally composed of large, handsome, fine flowering, trees, abounding in resinous juice. The 
leaves are alternate^ marked with strong parallel veins, running from the midrib to the margin, 
furnished with deciduous, convolute, stipules, terminating the branches in a point: the racemes, 
of flowers are either terminal and panicled, or axillary, solitary, or several from the same leaves 
or from the axils, the flowers often secund. 

Calyx persistent, somewhat tubular at the base, 5-lobed, lobes at first slightly unequal, 
afterwards enlarged, usually two of them much more so than the rest, becoming wing-like, aestiva- 
tion imbricated. Petals hypogynous free, or slightly combined at the base ; aestivation twisted. 
Stamens indefinite, distinct, when numerous, attached to a broad somewhat elevated torus, occa- 
sionally irregularly polyadelphous ; when few, adherent to the base of the petals : filaments 
dilated at the base : anthers frequently terminating in bristle, or tipped with a gland-like 
pointy 2-celled, opening by terminal fissures. Ovary few (3) celled, with two pendulous ovules 
in each: Style and stigma simple. Fruit coriaceous, 1- celled, by abortion, 3-valved or inde- 
biscent, surrounded by the calyx. Seed solitary, without albumen. Cotyledons twisted or 
crurapledy or unequal, and obliquely incumbent, radicle superior. 

ArpiNiTiEs. In its affinities this order certainly claims close relationship with the Elaeo^ 
oarpeae, but is yet perfectly distinct, the imbricate aestivation of the calyx, and the spirally con- 
torted one of the corolla, affording ample grounds for their separation, notwithstanding the 
great similarity that exists between the stamens and pistils. The spiral sestivation of the 
corolla and crumpled cotyledons associate it with Malvaceae, but the usually elongated 2 celled 
anthers, pendulous ovules, and imbricate oestivation of the calyx of Dipterocarpeae, keep them 
sufficiently distinct. With Guttiferae this order agrees in many points, more especially in its 
resinous juice, and exalbuminous seed, but is at once distinguished by its stipules, alternate 
leaves, and the very different aestivation of its corolla. " The enlarged foliaceous unequal 
segments of the calyx while investing the fruit, point out this family at once" (Lindley) and not 
less certainly, the inflorescence when in flower. 

Gbooraphical Distribution. The species "of thi« order though few in number are yet 
spread over every part of India and h«r islands, from Ceylon and the southern promontory of 
the Peninsula, they extend northwards nearly to the foot of the Himalayas : and from the coast 
of Malabar, eastward, through Burmah, Siam, and Cochin- China, to Java. Roxburgh's cata- 
logue of this order is very full, containing no fewer than 16 species, while Dr. Wallich's has only 
19, several of these however were unknown to Roxburgh : whence, I presume, we may assume the 
number of Indian ones to amount to about 25 species. Blume has 4 from Java, but whether 
any of these are identical with any of the Indian species, I am not prepared to say, and to determine 
which, would require a more careful examination than I have the means of giving them. The 
genus Lophira having two species, both from Sierra Leone, is referred to this order. These 
are the only species, not of Asiatic origin, belonging to this family. In this neighbourhood 
(Madras) several species are found, but all natives of the hilly tracts forming the Balaghaut. 
In Silhet, Chittagong, and Pegue, wher«» they abound, they occupy the plains. In Java three, 
of the 4 species described, are natives of mountain forests, the 4th is found on the sea-shore, and 
hence has been by Blume called Dipterocarpus littoralis, A Hopea and Valeria India equally 
approach the coast in Malabar, but the latter is probably not confined to it, since either it^ or one 
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very like, is found in Mysore. Two or three species are found in Goomsoor forming extensive for- 
ests, and affording to the inhabitants Incense, Dammer, and Wood oil. The imperfect descrip- 
tions of Dr Maxwell and Captain McPherson, (Madras Journal of Science Nos. 18 and 19 j if> 
whom we are indebted for this information, does not enab e me to determine the species « nor 
with certainty the genera, but judging from imperfect specimens collected by the former of these 
gentlemen, one of them belongs to Roxburgh's genus Shorea, apparently his S. robusla, what 
the others may be, I am unable to form even a conjecture. 

Both the authors mention Chloroxylon Dupada as being one of them, but this I think 
must be a mistake, originating in a statement of Dr. Ainslie, that that is the botanical name 
given to the Indian Dammer tree by Dr. Buchanan, but which, was an error of his, arising from 
his not being aware that several trees produce Dammer and that his Chloroxi/lon Dvpada was 
already described by Linnaeus under the generic name of Valeria. The specimens sent unques- 
tionably do not, belong to that genus, but as the inflorescence is in a very young state and there 
is no .fruit, I do venture to say what they are, though 1 suspect them to be Roxburgh's Shorea 
robusfa. From Ceylon the only ones 1 have seen are a species of Pipterocarpus ( D, tur- 
binatusj and a new species of Valeria. 

Pkopertibs and Uses. These are various and important. Almost every species of the 
order abounds in balsamic resinous juice, in very general use in every part of India, and well knowu 
to Europeans under the common English names of Dammer, and Wood oil, according as it 
hardens or remains fluid on exposure to the air. That drawn from the Shoreas or Valicas ancj 
Valerias hardens and forms Dammer, and Piney, that from Dipterocarpi reteiins its fluidity, and is 
the Wood oil, of the bazaars. Some of the species produce a fragrant resin, which is burnt in the 
temples as Incense. Dammer is used in India for most of the purposes to which pitch and rosea 
are applied in Europe. Wood oil either alone, or thickened with dammer, supplies a com- 
mon, but useful, varnish for wood, possessing the valuable property of, for a long time, repelling 
the attacks of wh^te ants, as well as of resisting the influence of the climate. The Camphor tree of 
Sumatra is a species of Valica, (Shorea camphorifera, Roxb.) and produces the finest camphor. 
A variety of other tre^s are said to afibrd this curious substance, but none equal to this, either 
in quality or quantity. The Valeria Indipa {Chloroxylon Dupada, Buchanap and Ainslie, and 
Pinne marum of the Hindoos) produces a resip, resembling Copal, much finer than that procured 
from the other species natives of India, the finer specimens of which are as tran9parent as amber^ 
and nearly colorless. It is procured by the very simple process of cutting a notch in th,e tree, slop- 
ing inwards a^d downwards. Tjiis is soon filled with the juice, which in a short time hardens by 
exposure to the aiz. When used as a varnish the usual practice is to apply the balsam before it 
has become hard : but whjen that is not procurable the resin melted by a slow heat and mixed 
with boiling Linseed oil forms a varnish which answers equally well for most purposes. 

As this varnish is of the finest description the following formula for its preparation may 
prove useful to some who are unacquainted with the process. Into a new and perfectly 
clean earthen vessel (a chatty) put one part of the Piney dammer, in coarse powder 
cover .closely, and app}y a verygrenlle heat until the whole is melted ; then add about 
two parts of linseed oil, nearly boiling hot, and mix well with a wooden spathula. Should the 
varnish prove too thick it can at a^y time be reduced jby the addition of more oil, or if requir- 
ed may be made thicker in the first instance. 

It is essential to the success of the process that the Piney be melted in a covered vessel over 
a very slow fire, and the whole of it reduced to a fluid before the addition of the oil, which must, 
to ensure aji equal mixture, be nearly boiling hot. This varnish is used for carriages and other 
fine furniture Requiring to have their paint well protect^, or to wKich it i^ desirable to impart 
a fine gloss. 

A spirit varnish is prepared by reducing to powder ^about six parts of Piney and one of 
Camphor, and then adding hot alcohor sufficient to dissolve the mixed powder. Alcohol does 
not dissolve Piney without the aid of the Caipphor, but once dissolved will retain it in solution. 

The varnish thus prepared is employed for varnishing pictures, &c., but before being used 
requires to be gently heated to evaporate the Camphor, which otherwise will produce by its 
after evaporation a roughness and inequality on the surface of the picture, and spoil its ap- 
pearance. 

In addition to these more common applications of Piney, it is, on the Malabar coast, tt)fide 
into candles. These diflluse, in burning, an agreeable fragrance, give a fine cleig: light, with 
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little smoke, and consume the wick so as not to require snuffing. For making them the fluid 
resin may either be run into moulds, or when yet soft and pUable. in coarse of hardening, be 
rolled into the required shape. Some of these candles that were sent home, were highly prized, 
and sold for very high prices, but the protective duties on made candles, imported into Britain, 
is so high, as to amount to a prohibition, and put a stop to this trade. The crude Piney is 
however still sent for the purpose of being manufactured at home. 

The medicinal properties of Camphor are too well known to require notice here, and those 
of Dammer are as yet but litlle known. The late Dr. Herklots directed attention to a native 
remedy for Berriberri Chloroxylon, black or Liniment the basis of which is Dammer, and gave 
a formula for its preparation, which has been published by Mr. Malcolmson page 328 of his es- 
say on Berriberri. Both these gentlemen recommend it as a useful auxiliary in the treatment 
of this most fatal disease. Of its merits, I am unable to 8peak from personal knowledge, as I 
have never seen it used, nor indeed have ever seen the medicine, but Mr. Malcolmson seems to 
think it preferable to the liniments in general use, among us, for most cases requiring that kind 
of stimulus. 

As nearly all the plants belonging to this order are trees, among the most majestic of the 
forest, they are esteemed for their timber, as well as for their resinous juice, and the well-known 
Saul, Shorea robusta Roxb. is considered by that eminent naturalist as only second to Teak, for 
most purposes requiring a strong durable wood. As ornamental trees they merit much atten- 
tion, not only on account of their majestic size and handsome forms, but equally for the beauty of 
their clustered flowers, and the richly colored wings of their curious fruit. Both the Hopea, 
and Vatica Tunibugia (see Icones) are found in the vicinity of Madras, and might, I presume, be 
easily introduced into our gardens, where I have no doubt they would be much admired. 
Whether the Piney from Malabar would equally succeed is doubtful, but it is well deserving of 
a trial, since it is scarcely exceeded in beauty by any other tree. 

Remarks on the Genera and Spbcibs. The genera of this order are few in number, and 
generally agree so nearly in their distinctive characters that one is almost led to doubt whether they 
ought all to be retained. Dr. Lindley enumerates five, four of which are Indian. These may 
be thus distinguished. In Vateria, all the sepals more or less enlarge with the fruit, but do not 
form membranous wing-like appendages. In Hopea and Dipterocarpus, two of the sepals 
enlarge, and become dry scariose wings : the former is further distinguished by having 10 
compressed filaments adhering to the base of the corolla and 15 short anthers, each alternate 
filament bearing two anthers, to which may be added as supplementary characters, the nearly 
sessile secund small flowers, greatly twisted aestivation, and union, at the base, of the petals : 
the latter, by having fewer and larger flowers, slightly twisted aestivation, and numerous 
filaments, each bearing a single elongated anther. In Fatica Lin. (Shorea of Roxb. and 
others) all the sepals, more or less enlarge, and become wing-shaped ; the stamens vary much 
in number, but are generally numerous. Dr. Arnott and I remark fW. and A. Prod.) 
that Valeria lancecefolia Roxb. " ought perhaps to form a distinct genus," since then I have 
received specimens of a very nearly allied species ( V, Roxburgii R. W. Icones, No. 26) 
a native of the Peninsula. From an examination of this plant I still feel disposed to adopt the 
opinion then expressed, as there are points of difierence, I think, of sufficient weight to separate 
them, but on the other hand a slight modification of the generic character suffices to keep them 
together, and as they essentially agree in the character of the calyx, both when in flower and in 
fruit, and that being the organ from which the generic distinctions of the order are principalUy 
derived, 1 prefer leaving them in the genus, but forming for their more easy accommodation a 
subgenus; a plan, in which I was happy to find myself anticipated! by Dr Arnott, from whom, I 
received while this was passing through the press, a synopsis of the genus so arranged. V, 
ceylanira which I have added is exactly intermediate between his two subgenera, having the 
elongated style and acute stigma of the one, and the stamens and axillary inflorescence of the 
other. The fruit I have not seen, and the flowers not being full blown in the only specimen I 
have examined, it is too imperfect to enable me to determine the point, but I think it probable 
the species will, when better known, form the type of a third subgenus. 

I mentioned above that Vateria indica was probably a native of Mysore. This opinion 
rests on some well executed drawings and specimens communicated by Mr. Apothecary Bertie* 

^ I am indebted to Bertie for several very well executed drawings of plants and trust that ray expectations of receiving many 
more will not be disappointtd. An accompiishment so rare among the members of his branch of the service merits pubLc com- 
mendation. 
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under the name of Dhupada Mara. The specimens are not in^ower, and the representation 
of the flowers is not accompanied with such details and analysis as to enable me to say, with 
certainty, whether the Mysore and Malabar trees are the same or distinct species, there are dif* 
ferencesin the form of the leaves that give rise to a suspicion that they are different, but these 
i do not think sufficient to establish the point. I'his I presume is the true Chloroxylon dupada 
of Buchanan, a really good figure of which it is most desirable should be published, even at 
the risk of republishing in outline, what has been already published as a coloured plate« Under 
this impression, I trust the same liberal hand which has enabled me so far to verify the tree 
meant by Buchanan (afterward Hamilton) as the Dammer tree of India, will enable me to 
do the rest by finally determining the species. This seems much wanted, since, in the present 
imperfect state of our knowledge, every plant of this part of India from which a concrete 
resinous juice is procured, and these are many, is at once designated CAloto^ylon dupada from 
that circumstance alone. 

My suspicions of the Mysore species being different from the Mjalabar one, are strength* 
ened by the circumstance of a species, quite distinct from V. indica, but verv closely 
resembling, in general appearance, the Mysore form, being found in Ceylon. The differ- 
ence between the Ceylon and Malabar plants lies in the stamens, and cannot be seen without 
careful examination, those of the Ceylon species f V, Ceylanica, R. W.) being few, (15) sessile, 
tomentose, with a very short almost imperceptible prolongation of the point : while in V. indica, 
they are very numerous, supported on a distinct filament, glabrous, and terminating in a long 
slender bristle point. There are besides differences in the leaves, but these I consider of les9 
value as a specific distinctions than the peculiarities of the flowers. 

Among a collection of plants from Mergui, for which I am indebted to my friend Mr. Grif> 
lith, I observe specimens of 9ome new species of this order, but which I do not consider myself 
at liberty to name or describe, ag I presume it is his inteption to publish descriptions of th^ 
whole of his now vast collections, amounting, I understand, to between 7000 and 8000 species. 
The species of Hopea are as yet few, but will, I think, be found more numerous when the char- 
acters are better understood, at least my specimens, which are numerous^ present such variation^ 
of form, as renders it probable, there are more than one species, but as yet, I am iinable to dis- 
entangle them. The dissected flower of the accompanying figure, if correct, seems to indicate 
that the plant figured is distinct from all those in my collection, in having pnly 10 anthers in 
place of 15, the usual number ; namely, 5 simple filaments, with single anthers, and 5 cleft ones, 
each bearing two anthers. There is a species in Mysore which Dr. Buchanan Hamilton has 
named H. decandra, but of which he has given no description ; this may be that plant, but I 
rather think the deficiency is referable to an error or oversight of the artist, and which was not 
detected in time to prevent its being printed. In addition to the Pepinsular ones there are twp 
from Mergui, but none have yet reached me ffpm Ceylon. 

VATERIA. about three times the length of (he calyx. Stamens 

15, anther cells oblong. Style short. Stigma clavaie 

Subgenus I. Euvatbria (y^rn,) Segments of the 3— 6 toothed. Panicles axillary shorter thanlhtt leave*. 

iDalyx scarcely enlarging when in fruit, obtuse. Petals 2. V, lancetp/olia. Roxb. Leaves lanceolate, acute 

oval, scarcely longer than the calyx. Stamens 40—50 ^t the base. 

anther cells linear. Style elongated, stigma acute. 3. V. Roxburghiana R. W. Leaves ovate, oblong, 

Panicle large terminal. retuse, or obtuse at the base. 

1. y, Indica. Lin. P 4. V. Ceylanica R. W. Leaves obovate, very ob- 
Sub^enus II. Isauxis (/Irn.) Segments of the calyx tuse, retuse at the point, narrow at the base: anthers 

enlarging when in fruit, ovate, acute. Petals falcate hairy, stigma acute. 

EXPLANATION OF PLATE 36. 

). Flowering branch of Yateria Indica— na^ura/ 4. A branch of the panicle in fruit. 
fixe. 5. A fruit cwt trans verselyj showing the irregular 

2. Calyx, corolla and anthers. form of the cotyledons— a// more or less magnified. 

3. Ovary, style, and stigma, with two stamens left to 
show their bypogynous insertion. 
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. EXPLANATION OP PLATE 37. 

1. Flowering branch of Hopea Wightiana— na/uro/ 7* A seed cut transversely. 

9ize. 8 and 9. The testa removed, showing irregular forms 

2. Ovary and sepals. of the cotyledons and superior radicle. 

3. Corolla and stamens: the latter perhaps incor- 10, II, 12. Sections of the funguslike excrescence 
rectly represented — see remarks page 38. on the branch, which seero to indicate that it is an 

4. A detached stamen. abortive panicle, perhaps rendered so, through insects 

5. Ovary cut transversely. forming their nidus in the bud. 

6. A fruit showing the wing-like enlargement of the 
Bepals. 

XXIX.-TERNSTRiEMIACEiE, 

This is a small order, and, but for containing the tea plant, one of very inferior importance. 
The possession of that one species however, raises it to the first rank in the estimation of man- 
kind. Most of the species, are fine flowering trees or shrubs, with alternate, coriaceous, entire, 
or serrated, exstipulate leaves, occasionally furnished with pellucid dots : axillary, solitary, or 
fascicled, bisexual flowers, sometimes collected into terminal racemes. 

Calyx persistent, often surrounded with bracteae, 3 — 5 sepaled; sepals unequal, coriaceous, 
obtuse, imbricated in aestivation, the innermost often the largest. Petals varying in number — 
5-6-9,— and not equal in number to the sepals, often combined at the base. Stamens hypo- 
gynous, numerous, often adhering at the base to the petals, or monadelpbous, or polyadelphous. 
Ovary superior with several cells, and several, usually, pendulous ovules in each ; styles 2 — 7, 
distinct, or more or less combined. Fruit 2—7 celled, coriaceous and indehiscent, or capsular, 
and opening by valves. Seeds few, often large, sometinies furnished with a membranous wing, 
exalbuminous : radicle turned towards the hilum : cotyledons often large, oblong, sometimes 
longitudinally plaited ; cvhen winged small and compressed ; often containing oil. 

Affinities. These have only recently been sufliciently understood, through the labours of 
^ambessedes, >vho, in 1828, published a memoir on the order. To that work I have not the 
means of referring, and shall therefore avail myself of the abridgement, of .the part bearing on this 
section, given in Dr. Lindley's excellent natural system of Botany, by quoting the whole of his 
paragraph on the subject of affinities. 

'* This order originated in 1813, with Mirbel, who separated some of its genera from 
Aurantiaceae, where they had been placed by Jussieu, and at the same time founded another 
closely allied order, under the name of Theaceae. These opinions were substantially adopted 
by Kunth and DeCandolle, the latter of whom, moreover, formed several sections among his 
1 ernstromiaceae. It is, however, certain, that no solid difference exists between this last order 
and Theaceae or Camellieae, as they were called by DeCandolle ; and Canibessedes, after a care- 
ful revision of the whole, has come to the conclusion, that even the sections proposed by 
DeCandolle among Terns tromiaceae are untenable. I shall profit by Cambessedes* observations 
in all I have to say upon th« order. Terns tromiacea^ may be compared, in the first place, with 
Guttiferae, with which they accord more closely than with any thing else, and in the affinities of 
which they entirely participate. They differ thus: in T^rnstromiaceae the leaves are alternate, 
to which there are scarcely any exceptions ; they are ajways opposite in Guttiferae. In the 
former the normal number of the parts of the flower appears to be 5 and its multiples ; in Gut- 
tiferae it is evidently two. In the former the calyx i9 always perfectly distinct from the corolla ; 
these two organs are usually confounded in the latter. Ternstromiaceae have the petals gene- 
rally united at the base, and a twisted aestivation ; in Guttiferae they are distinct, with a convo- 
lute aestivation. The seeds of the former are almost always either destitute of albumen, or fur- 
pished with a membranous wing ; the latter have neither the one nor the other, llie first have 
the radicle always near the hilum ; the second have it either near the hilum or turned in an 
opposite direction. Finally, in Guttiferae, the cotyledons are very thick, and firmly glued toge- 
ther ; and this character, which is not observed in Ternstromiaceae, is the more important, as it 
is not liable to any exception. Ternstron^iaceae are allied to flypericaceae through the medium 
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of Carpodontos, a genus which, with the foliage of the latter order, has the fruit of the former; 
and also of certain plants of Hypericacea3, which, according to Cambessedes, have a definite 
number of seeds. With Marcgraaviace^ they agree through Norantea, which has the stamens 
Slightly adherent to the base of the petals, and fixed anthers ; but that order is entirely different 
in habit, and is well marked by its singular cucullate bracts, its fruit, and its wingless exalbu- 
minous seeds. Many genera of Ternstromiacene, such as Kielmeyera and others, have the 
habit of Tiliaceas, while the fruit of Laplaceae is strikingly like that of Luhea ; but the eestiva- 
tion of the calyx and many other characters distinguish them.'* 

Geographical Distribution. The species of this order are for the most part tropical 
plants, some however, nearly confining themselves to the more elevated and cooler regions. 
The Gordonias and Cleyeras of the Peninsula and Ceylon are with one exception, so far we yet 
know, from the highest hills, that one is from Courtallum. The Neilgherries, the Pulney moun- 
tains, the elevated regions of Nuera Ellia in Ceylon, all produce species of one or both of these 
genera, while the on the lower hills 1 have only once seen or heard of either. Eurya and Cochlos- 
permum on the other hand, both descend to the plains. Ternstraemia is found at Courtallum in 
the shady jungles covering its hills. Camellia has not yet, so far as I have heard, been found 
either in the Peninsula or in Ceylon. 

Of the whole order 40 species are enumerated as Indian in Dr. Wallich's list of Indian 
plants, whether all these will stand the test of farther and more miuute examination than, in 
the circumstances under which that list was prepared it was possible to give, appears 
doubtful, but whether or not, it seems certain that the amount of Indian species brought to 
light of late years is very considerable, since, at the date of the publication of the first volume of 
DeCandolle's Prodromus (1824) of sixty-two species known, for the whole world, only 19 
were of Asiatic origin, nearly all the rest were from the West Indies and continent of America. 
Dr. Lindley states '^ that between 60 and 70, all beautiful trees or shrubs are found in South 
America, while a few only are known from the northern division of that continent." 

The geographical distribution of the order in India, both generally and individually, as regards 
particular genera and species, has recently attracted much attention with reference to the ex* 
tension of the cultivation of the tea plant, it having hitherto been supposed, that it would not 
thrive, at least to such a degree as to render its culture an object of commercial importance, 
beyond the limits of those districts in China whence the produce has been so long and so largely 
exported. 

Properties and Uses. These are but little known, and probably with the exception of 
Tea, are of but secondary importance. As ornamental objects, several species are largely culti- 
vated, but above all the Camellia japonica, the pride of gardeners. The seeds of C. oleifera 
afford an excellent table oil and I dare say a similar is extracted from the seeds of the tea plant 
in those districts were it abounds, as they are known to contain so much oil, that it is difficult 
to keep them in a state fit for vegitation for even a few weeks. I do not however find it any 
where mentioned that the seeds are so applied. Some species are employed in America for 
medicinal purposes, and in some parts of this country the gum of Cochlospermum Gossypium 
(the yellow flowered cotton tree) is used as a substitute for gum Tragacanth, None of the 
species of the order are mentioned by Ainslie, in his Materia Medica, whence it would appear, 
they are but little if at all known to the native practitioners of India. On the properties of tea 
it would be out of place to dilate, since almost every one can give some account of them from 
personal experience, but on the capabilities of this country for its production a few remarks 
might be offered as the subject is one, at the present time, engrossing much attention. 

The very elaborate dissertations of Messrs. Royle, McClelland, . and Griffith, have put us in 
possession of much, and most valuable information, bearing on nearly every branch of the inquiry. 
Messrs. Royle and Griffith discuss in great detail the various points relating to the vege- 
table statistics of the plant, more especially those appertaining to its climatic habits, and 
the vegitation with which it is associated in its native country, in the hope of discover- 
ing from these data whether the climate it prefers, partakes more of the tropical or 
temperate character ; that is, whether the tea plant, indigenous as it is to the tropics and their 
immediate confines^ yet seeks the cool climate of high hills^ or is contented to submit to the 
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-irarmthof (he •plains: and lastly to ascertain whether, in attempting to extend its cultivation 
*4o our Indian possession^;, we should locate it on a dry rather poor soil, with an open exposure 
on the hills, ^or in low, moist, shady, places, on the plains. 

Mr. McClelland examines with equal care and success, the peculiarities of the soil ia 
regard to its geological relations, and chemical qualities : the character of the climate with 
reference to its humidity and heat: the quantity of rain that falls, the degree to which the 
country is overcast with clouds and mist, and the effect of these last on the distribution of the 
plant over the valley of Assam. 

To attempt a detailed recapitulation of the facts and arguments adduced on all sides, bearing 
on the questions discussed in these papers, would take much more time and space than I can now 
devote to the subject, but as I think 1 have succeeded in making myself master of the leading 
features of the inquiry I shall Mideavour to place before the reader a summary of the results. 

Mr, Royle, in^a very elaborate article on the subject, in his Illustrations of the Botany of 
the Himalayan mountains, comes to the conclusion, that, the Tea plant is virtually <a native of a 
temperate climate, and that the slopes of these mountains afford the most proper climate and 
soil for the growth and culture of this plant, the former, as partaking of the character of the 
tropics during one half of the year, and of the temperate zone the remainder; the latter as 
being formed from the detritus of primitive rocks. In arriving at ibis conclusion, which is 
nearly in accordance with the opinion advanced by Dr. Abel, whom he seems to consider beyond 
all comparison the best authority, Mr, Royle has evidently been misled, by reposing too great con- 
fidence io his guide,'since, strange to say, the inference is at variance with nearly the whole of t he 
. evidence adduced by himselfin support of it. Were the case really such as he put's it, the south 
of Europe would afford tiearly every requisile^or the sucoessfol cultivation of tea, but I greatly 
fear, if ever put to the test of experiment, that some of the principal requisites will be found 
. wantmg. His views are however so well supported, and the contradictory evidence on which they 
are made to rest, so ingeniously explained away, that much difficulty must have been experienced 
in detecting his errors, had not actual and careful examination of the circumstances under which the 
, plant is produced in its native country, enabled the deputation of the Tea committee who went 
to examine them, to point out the very erroneous nature of the opinions advocated by Dr. Abel, 
which Mr. Royle.had adopted^ and supported with such a fruitless expenditure of ingenious 
jreasoning. 

From the investigations of the deputation/it appears, *ihat sofar Jrom being a plant seeking 
the cool climate, clear sky, and dry soil afibrded by ihe combined operation of elevation, free ex- 
posure to light, and the rapid drainage of alpine slopes, that the very opposite of all these, are the 
eircumstances in which, in its native country, it seems to delight. There it was found on 
mounds but little elevated above inundation, but in a porous absorbent soil, under the shade 
of trees so dense that the rays of the sun could scarcely penetrate, and what is still more re- 
markable, was confined to one side of the valley of Assam, so subject to be covered with thick 
mists and fogs during the cool season, that it was estimated to enjoy less sunshine by 2 hours daily 
than the other, where the plant was never seen, though in the enjoyment of a clear sky,bright sun- 
shine, and a temperature greatly reduced by the vicinity of snow-capped hills. The climate of 
Assam all accounts agree in representing as very humid with a moderate range of temperature, 
rainy wet weather prevailing, through the greater part of the year, and often dark and foggy in 
the intervals. Thus Mr. Griffith observes Hort. Trans, vol. 5 page 145. 

'' With regard to humidity Assam may be considered as enjoying the maximum. The 
rains are of long continuance ; they commence in March and last till about the middle of 
October. During May, June, July, August and September, the fall is steady but 4iot very 
severe. During March and April the fall is irregular, often accompanied by violent squalls 
from the S. W. November and January are the only months throughout the year on which 
tolerable reliance can be plaeed jfor ,a 'Continuance ef .fine weather, as rain always falls about 
the middle of December." 

The following seem to be the points meritiiig. most Attention in respect to the peculiarities 
of soil, climate, and exposure favourable to the growth of the tea plant, as observed in its native 
j^ungles in Assam, and which of course ought to be, as much as possible, sought after in 
attempting its cultivation elsewhere. They are extracted from the reports of Messrs. Griffith 
ffnd McClelland published in the 4th and 5th volumes of the transactions of the Horticultural 
Society of Jndia. 
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Soil. The following extract from Mr. McClelland^s report descriptive of the first lev 
colony the deputation visited near Caju will explain both the appearance of the spot and the 
character of the soil. On entering the forest in which the plants were growing he observes 
p. 19. 

'' The first remarkable thing that presented itself here, was the peculiar irregularity of the 
surface ; which in places was excavated into natural trencher, and in other situations raised 
into rounded accumulations at the roots, and trunks of trees, and clumps of bamboos, as ii^ 
the annexed figure. The excavations seemed as if they had been formed artificially, and were 
from two, to three, and even four feet deep, of very irregular shapes, and seldom* oommtmicating 
with each other. After many conjectures, I found the size of the excavations bear exact pre* 
portion to the size and height of the nearest adjoining trees, and that they never appeared im* 
mediately under the shade of large branches. The cause then appeared to be the collection of 
Tain on the foliage of lofty trees ; from which the water so collected is precipitated in heavy 
volumes on the loose and light soil, excavating it in the manner described. 

The trenches are from one yard to ten in length, and generally a yard, or two yards wide ? 
and their general figures correspond to the form of the interstices between the branches above« 
The tea plants are most numerous along the margins of these natural excavations, as well oa 
the accumulations of dry soil raised around the roots of bamboos^ The soil is perfectly loose, 
and sinks under the feet with a certain degree of elasticity, derived from dense meshes of 
succulent fibres, prolonged in every direction from various roots. Its colour is light grey, 
perfectly dry and dusty, although the surromiding country was stilf wet, froiar the effects of 
rain that had fallen for several dtoys immediately prior to our visit. 

Even the trencher were dry, and from their not communicating with each other, it seemed 
quite evident, that the soil and substratum must be highly porous, and diflferent in this respect 
nrom the structure of the surrounding surface 6f the country. 

Extending examinations farther, I found the peculiar character of the soil in regard te* 
eolour, consistency, and inequality of surface disappear, with- the te» plant itself, beyond the 
extent of a circular space of about 300 yards in diameter " 

Again he says (p. 22.) of another colony at N^igroo, " surrounded' by tea pkrats' we ascend- 
ed the mound, the soil of which is- light, fine, and of a yellow colour, having no sandy charac- 
ter'* " We then traced the plants along the summit of the mound for about 50 yards whei» 
they disappeared where the soil became dark. Now descending to the foot of the mound I 
found the tea plant disappear where the soil instead of being sandy or clayey became rich, 
jmd stiff. *^ Again (p. 23.) at Noadwar. ** Waving entered the skirts of a forest whicb 
though not under water, was wet and slippery, and in some cases deeply coi^ered witb 
mud ; we suddenly ascended from the dry bed- of aa occasional water course, and at first 
sight discovered » total change of soil and vegetation. From fl:oundering in mud we* 
ROW stood on a light, red, dry, and dusty soil, notwithstanding the rain to which it was- 
exposed in common witb every part of the country at the time." Still speaking of the soil at 
Noadwar, he continues " the colour of the surface is dark yellowish brown, bat on being opened 
it appears much brighter, and on sinking to the depth of three feet, it changes progre$;sively to 
a deep, pure, orange coloured sand, quite distinct from any of the other soils, or subsoils in thie 
part of the district ; and in this remarkable situation the tea plants are so numerous that they 
constitute a third part, probably, of the entire vegetation of the spot. The red soil disappears 
gradually within the limit occupied by the tea plants. I observed the level of the waters in the 
wells in this neighbourhood, to be about ten feet below the surface of the ground. 

From these examples it will be observed that a light, porous, yellow orredish soil, is the kind 
which this plant naturally prefers, but situated in the midst of water and inundation on slightly 
elevated mounds, supposed by Rfr. McClelland to be themselves sometimes inundated. It wiU' 
further be observed that the sites, always of small extent, occupied by the tea plant were inva- 
riably in forests under the shade of trees, both of which circumstances ought to be well attended 
to in any attempts made to extend its cultivation. 

Climate and Exposurb. Under this head I find it most difficult to elicit precise- 
information from the authorities before me, owing to the contradictory nature of the- 
details, originating, not in the want of care on the part of the writers for they have- 
examined the subject with much attention, but owing to the vast extent of sur&ce 
ever which the tea plant is produced, and the remote situations of the countries in whicb 
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it is cultivated. It is now grown with success in Java under the equator, and is said 
to be cultivated as far north as the 40° of northern latitude, it is also cultivated on the banks of 
the Rio Janeiro in 22^ S. latitude. In Siam and Cochin China between the 10th and I6th 
parallels of N. latitude, it is produced in considerable quantity ; while in China, judging from 
the enormous quantities exported, and the still greater consumed among themselves, it is clear 
k must occupy very extensive tracts of country, and be subject to very great varieties of 
climate, both as relates to temperature and humidity, and i t my opinion, goes far to prove that it 
may be cultivated with success in almost any tropical climate, combining humidity with a mode- 
rate range of temperature. It is true we are tokl that unless the climate partakes more of the tem- 
perate than tropical character, that the tea produced will be deficient in some of its most esteem- 
ed qualities, the fine Aroma &c., but these I suspect it owes more to soil and skilful 
preparation of the leaves when gathered, than to the character of the climate under which they 
have been produced. Peculiarities of soil, on which plants are grown, exert much influence on 
the qualities of the prcnlucts of vegetation, some plants growing in a very humid or marshy soil, 
are intetisely «crid, tile common garden celery for example, but which when raised on a rich dry soil 
become nrrild and esculeut. Other plants present the opposite phenomenon, that of loeing their 
acrid or aromatic properties, when removed from a dry to a wet soil. To quote examples of the 
ei&ct of soil in modifying the qualities of vegetable products would be to waste time, as every 
one*8 experience andreading must have furnished him cases in point, and that too, under circum- 
stances in all other respects the same. In like manner there is every reason to believe that, the 
difTerent qualities of tea are owing, not so much to differences of climate, as of soil, the 

sickly or vigorous condition of the plant when gathered, and the more or less perfect course of i 

preparation to which it has been subjected. 

In throwing out the$;e remarks I do not mean to infer that the plant might, under proper 
cultivation, be made to produce tea of good quality under any climate in which it can be made to* 
grow, but with the view of encouraging trials iasuch climates as the Indian Peninsula supplies, 
and discouraging the idea that, because we have not a climate within these limits, with a range 

of temperature extending from 30^ to 80^ of Fahrenheit's scale, that therefore it would be ia i 

vain to attempt its culture. This I do, because the regulation of the climate not being within our 
power, to suppose it opposed to owr efforts, i« at once t(^ declare all attempts at introduction futile, 
but the selection and inodificaition, by artifit^ial m^eajM, of the qnalitie«^ of the soil, being an every- 
day occurrence in agricdturer, holds out good reason to hope for sitcceas if opposed by that only. 
To show however that m so far as temperatufre is concerned, we are not unprovided with 
localities enjoying a climate if not the best, yet far from unsuitable for the culture of this shrub, I 
extract from Mr. Griffiths' report some tables showing the mean temperature of Canton and 
Sadiya, from which it will be perceived that both Malabar and Mysore are not very difierent, 
while the former, as well as the south-west coast of Ceylon, enjoys a climate but little, if at all less 
humid, than is experienced in the vicinity of Canton. 

'* I extract from Mr. Royle's work the following table of the means of the several Month's 
at Canton, which was furnished by Mr. Reeves to Dr. Lindley. 

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Deo. 
Maxima. 74 78 82 86 88 90 M 90 88 85 80 70 

Minima. 29 38 44 55 64 74 79 75 70 57 40 45 



Means 51-5 58 63 705 76 82 86-5 82-* 79^ 71 60 575 

Mean annual temperature 69^—7- 

And as a conrpanion to this, I extract iromr Mr. Davis's wari: on the Chinese corre spond 
inic portions of a table, the '' Result of Observations made at Canton, during a series of 
years."* 

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. 

Maxhna.{ ^^ ^ '^^ ''^^ ^^ ^* ^^ ^^ ^* ^^' ^^ ^^ 

MrnJria. { 45 45 60 69 73 79 84 83 79 70 61 52 

Meaosv 51 51-5 65-5 72-5 75-5 81-5 86 84 5 81-5 73 frTi 57^5 

Mean annual temperature 70—4. 

♦I>s?i». vol ii. p. 381, 
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X)antott. 
70 
82-2 
d4 


SatUy« 
67-2 
80 
57-8 


oeeorred at 


Sadiya, waa 



TABLE FOR SADIYA. 
Jan. Feb. Mar. Apr. May June Joly Aag. Sep. Oct. Novs Dec* 
Ma^ma I ^^"^ ^^ *® '^'^ ^^"^ ^^-^ ^^'^ 84 85 80 77 

Mbima. i *^'^ ^^"^ *® ^^-^ ^^ '^^'^ ^^ " "^^ ^^'^ ^^"^ ^ 

Means. 54 56-7 625 70 74 2 80 79-7 80 5 80-5 74-7 70-7 

Mean annual temperatnre 67—2. 

Taking the means of the tables of Mr. Reeves and of Mr. Davis, the mean annual tem- 
perature of Canton will be very neaiiy 70 : the mean of the *)ur hottest Aonths in the year 
B2-2, and of the four coldest months 54. 

The mean annual heat of Sadiya, in upper Assam, will be 67-2. 

The mean temperature of, the four iiottest months will be bO, and of tl>e four coldest 
jBonths 57'-8. 

Mean annual temperature^ 

Mean temperature of 4 hottest months, 

' -^ coldest months, 

The greatest degree of cold which, so far as I know, iias oeeorred at Sadiya, was in 
January, 1837, when Major White observed it on one occasion at 6 A, M. to be so low as 32o 
On another occasion it fell to 37 ; 42° is not uncommon. The highest range during the tnit 
^months was in 1836, 92^. It is singular that Captain Jenkins had never observed it so high as 
this at Gowahatti, (^ being its highest range at that place) although considering its latitude 
and situation, the contrary would be supposed to take place. In upper Assam, January is the 
coldest month of the year; August and September the hottest and most oppressive.'^ 

Were we to assume the climate of Assam as the most suhsble for rearing this shrub, we 
might find it difficult indeed to find a parallel one in southern India, but this cannot be 
necessary as it is next to impossible that similar climates ean be common to the various an4 
widely separated countries where it is cultivated to so vast an extent. 

Mr. CcClelland describes Assam as an extensive deluvial vailey surrounded on all sides by 
vast mountains ; those on the north extending backwards to the Himalayas which in this 
portion of the range are covered wRh almost perpetual snow ; and (ravesed its whole length 
by a vast river, fed by 6 or 6 others, the least of which nearly equals the largest river in 
England. A valley so situated has its climate modified in a very remarkaMe degree by local 
causes— Thus owing to the proximity of the snowy mountains a cool current of air blows from 
the north east at all seasons. That meeting the south-west winds from the plains of Bengal 
in the months of March, April and May, is productive of frequent showers bywfaich the air is 
kej[>t cool apdmojst durijigthe season of heat and draught, agam 

" Throughout the cold season, d^x)se vappurs arise fropn the ^r^maputra about day-light^ and 
continue to increase until 8 A. M. when tbey beigin slowly to ascend. They are then drifted 
before the N. E. wind, which from the diminished heat of the valley now amounts only to a gentle 
movemei^it, the direction of which is modified by the action of the sun's rays on the.upper stratum 
of mist, causing a more or less powerful dissipation, and exciting a movement in the general 
mass towards the side on which this action is taking place. T\ke whole of the vapours are thus 
attracted towards the south, where unless entirely dispersed by noon, their broken masses linger 
on the northern face of the Naga mountains,' receiving daily fresh accumulations, until they 
are precipitated in heavy rain, seldom .however before they have served as an impenetrable 
canopy to this side of the valley for several weeks. 

I'his tendency of the mists to occupy the south side of the valley, is an interesting point if 
considered with reference to what I have already stated regarding the absence of the tea plant 
on the northern side.'* 

•These mists are attributed to the inequality of temperature existing between the river and 
surrounding air; that of the former amounting to about 15^ higher than the latter, hence the 
vapour rising from it^ becomes partially condensed and has the e&ct of riiising and equalizing 
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the temperature, while it preserves a constantly moist atmosphere. The striking effect of these 
causes on vegetation is proved, by the fact, of the tea plant being confined to the south side of 
the valley, or that protected by the mists from the cold wind blowing from the snowy mountains. 

The fact here stated is strongly corroborative of the view above taken^ that this is truly a 
tropical plant, delighting in a mild humid climate with a moderate range of temperature, and 
not one suited for bearing exposure to frost and snow during one part of the year, and a high 
tropical heat at another, and in so far, that the elevated of slopes the Himalayas, recommended 
on that very account by Mr. Royleas a suitable locality for its cultivation, are in truth most un- 
suitable. The deep and sheltered valleys however of these mountains may, and probably 
will be found, to present a combination of circumstances most suitable for its introduction. 

The only parts of the Indian Peninsula, so far as I am aware, which seem in any degree 
fitted for the profitable culture of this shrub are some portions of Mysore and Malabar, espe- 
cially the mountain valleys of the latter, which partake of the proverbial humidity of its climate, 
combined with such an abundance of forests, as would at once suffice by their density to afford 
shade against too much light, shelter against cold blighting winds, and finally preserve an equal 
and humid atmosphere over the plants at all seasons of the year. Whether such a union of 
favourable circumstances can be found in combination with the peculiar light porous soil which 
this shrub affects in its native country, is not easy to say, but in a country enjoying a ran^e of tem- 
perature rarely, if ever exceeding 85^ or falling below 60®,with extreme humidity,* and abundance 

• After this page waa in type I was kindly favored by Mr. Caldecott, Astronomei to his Highness the Rajah of Travancore, with the fol- 
lowing Meteorological Tables, extracted from the Records of the Trivaudrura Observatory, affording for the time they occupy, the most 
compiete aeries ofobservations that has perhaps ever been made in India or elsewhere. It is however to be observed, that, as the registers 
are for Trivandnim in the extreme South, tney rcciuire to be slij^htly modified for more northern stations, especially as regards the fall 
of rain, which in that part of the coast between Cochin andTellicherry exceeds that for Trivandrum by from 30 to 30 inches annually. A 
humid climate has been apoken of as the oue best suited for the culture of the Tea plant, that, a comparison of the register of th*» Wet 
and dry Bulb, Theimon.ettr, will show, to exist in Malabar where, so loaded with moisture is the air, even at Trivandrum. the driest station 
on that coast, that at almost every season of the year, the depression of a few degrees of temperature produces a deposition of dew, and the 
mean Minimum heat for any month never exceeds that of the Jew point by above 4 degrees, and the Minimum temperature of each month 
falls below that of the dew point. The elevation of temperature certainly exceeds what I have sUted as the extreme, but that varies with 
local circumstances, and the situation of the Trivandrum Observatory is of a very different character from those I suggested as the most 
suitable for the culture of this shrub. 

Register of the Thermometer as observed at Trivandrum, 



The Max. Temp, of each Month 

Minimum Temperature do 

Extreme range of each do 

Mean Maximum of do 

Mean Minimum of do 

jMean range of do • . • 

IMean hour of Max. Temp, of each Month. . 

iMean hour of Minimum 



June 

86. 5 
70. « 
H. 7 
W 16 
73.37 
9.79 
Ih. 



July 

89. 3 
70. 3 
19. 
81.64 
73.18 
10.46 
9 



Aug. 



89. 



70. 2 
19. 6 
83.73 
73 21 
10.52 
1 
h. m. 
5 30 



Sept. 

88. 3 
70. 8 
17. ."i 
8.5.07 
73 36 
11.71 
Noon 



Oct Nov. 

90. 3 85 5 
71. 1 I 68. 8 
19. 2 i 16. 7 
84.09 ' 82.92 



73.96 
10.13 

1 



72.57 
10.35 

1 



Dec. 

87. 8 
65. 5 
22. 3 
84.94 
71.52 
13.42 
1 

6 



Jan. 

87. 8 
66. 
21. 8 
85.88 
G9.72 
16.16 
. 2 



Feb. 

92. 
67. 5 
24. 5 
87.59 
71.02 
16.57 
1 

6 



Mar 
91. 4 
68. 8 
23. 6 
89.10 
73 73 
15.37 
1 



April 

93. 
73. 8 
19. 2 
90.20 
75.97 
14.23 
1 



May 

93. 3 
72. 3 
2l. 
89.87 
76.94 
12.93 



The Ma.'cimum Temperature occurred on May 13th 

The Minimum dj. do. Deo. ;Ust 7. .a M. 



(1838) and was 93o. 3 
(1837) 65 o. 5 



HOURLY REGISTER— WET BULB THERMOMETER-1837-8. 

Table 1. Containing the Daily and Monthly Dem Points (calculated from the depression of the Wei 
Bulb Tliermometer) from June 1837 to May 1838. 



Mean- 


June 
72.57 


July Aug. 
72.71 72.63 


St>pt. 
72.78 


Oct. 
73.35 


Nov. 
72.52 


Dec. 
70.34 


Jan. 
67.08 


Feb. 
68.73 


March 
70.96 


April 
73.37 


May 
74.31 



HOURLY REGISTER-WET BULB THERMOMBTER-1837-8. 

ToWd 2. Shewing the Mean Dem Point of each hour for each Months from June 1837 to May 1838, 

and for the whole 12 M(mtks. 



Mean - 

\ 


Juue 
72.56 


July 
72.71 


Aug. 
72.64 


Sept. 
72.77 


Oct. 
73.34 


Nov. 
72.53 


Dec. 
70.34 


Jan. 
67.08 


Feb. 
68.72 


March 
70.94 


April 
73.39 


May 
74.33 


Mean 
71.78 



MEMORANDUM. 

Of the Quantity of Bain wluchfell at Trioandrum for each Monlhy from 3d June 1837 

U7itil end of July 1838. 



1837 1 


Total 
70.1608* 


1838 


Total 
24.6677 


laches 


June 
8.0105 


July 
10.0427 


Aug. 
3,9344 


Sept. Oct. 
4.7330 20.9731 


Nov. 
19.2508 


Dec. 
3.2163 


1 Jan. 
j .2652 


Feb. March April 
.1136 .77722.6667 


May Jun 
1.9012 14.7879 


July 
4.1569 



* The quantity which fell in April and May 1837 was not regiistered, but it must have been full 20 inches. 
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of forest to supply shade from the sun and shelter from the winds, there seems so many chances 
of success, that I would strongly urge the propriety of having the attempt made. Mr. Huxham, 
a not less active and enterprising than skilful planter on that coasts would, I think I may safely 
add though I have had no communication with him on the subject, gladly undertake the con- 
ducting of such an experiment if supplied with plants. If my conjectures as to his willing, 
ness to undertake the culture prove correct, I should recommend his being supplied 
with plants for that purpose, and if procurable, would advise them to be brought from 
China, which, from having already been long subjected to artificial culture, are likely, 
more readily to accomm'odate themselves to new circumstances than those derived from the 
wild stock. Once acclimated on the coast, which seems the most suitable locality for commencing 
the experiment, it 'vill probably prove an easy matter to extend the culture to Mysore. On the 
east coast, success can scarcely be expected on account of the extreme heat and dryness of the 
climate. 

Remarks on thk Genera and Species. On this division of the subject I must of neces- 
sity be brief from want of materials to enter fully into its consideration. Mr. Griffith in his 
report enumerates 9 genera natives of India, after reducing one by uniting Camellia and TM"^* 
Of these 9, the Peninsula presents species of .5, namely, Cochlospermum, TenistrcBmia 9 , Cleyera, 
Eurya/nnd Gordonia, of the remaining four, representatives have not yet been found. Tothese 
Blume has added four from Java, one of his however, Geeria, is, if not wholly, -certainly in part 
identical with the Indian Eurya. 

Professor DeCandoUe in his account of this order keeps it distinct from CamelliacecBy and 
divides it into six sections or tribes. Since the publication of his Prodromus the^ie two orders 
have, by the almost unanimous decision of Botanists, been united, the last being reduced to ft 
section of tht first. 

Of each of these tribes or sections the Indian flora presents representatives, I shall there- 
fore, with the view of giving a clearer idea of the whole, transcribe the characters assigned to each 
tribe, as given in Don's Edition of Millir's Gardener's Dictionary. 

^' Tribe Ist. — Tbrnstrcemie^, — Calyx with 2 bracteas at the base. Petals connected to- 
gether at the base, opposite the sepals. Anthers adnate. Style crowned by a simple stigma. 
Albumen fleshy.'* i 

Of this tribe only one genus is known, namely, Ternstroemia. This is principally an Ameri- 
can genus, but Dr. Wallich enumerates in his list of Indian plants, 7 species, though not all from 
the continent. Dr. Jack describes two more in the Malayan Miscellanies. Whether these are all 
genuine species of the genus may be doubted, with one only, T. crenvlata Wall. I am acquaint- 
ed, and with that imperfectly, as my specimens are all in fruit, but the seed departs from the 
character of the genus in having flattened foliaceous orbicular cotyledons, in place of linear terate 
ones; the radicle however points towards the hilum, and the whole embryo is inclosed in fleshy. 
Should a corresponding difference be found in the flower, this species will justly form the type of 
a distinct genus, to which several, if not all of the Indian species may perhaps be referable. 

*^ Tribe 2d.— Eurye^..— Calyx furnished with 2 bracteas at the base, of .5 sepals or 5 lobes. 
Corolla 5-parted, opposite the sepals. Anthers adnate. Style crowned by 3-5 distinct stigmas." 

To this tribe three genera are referred, all of Asiatic origin, Annedea^ Wall. Geerlay 
Blume, and fcwr//aThunb. Of the first, only one species is known, A. frngrans from Moulmain : 
of the second Geeria, Blume has defined four species, but as already remarked, part, if not the 
whole, lare referable to the next genus. Blume himself suspects two genera may be combined 
tknder his character, though it seems more probable, they are all species of Eurya. as he informs 
us that Geeria only differs from Eurifa, in having dioecious in place of polygamous flowers : 
surely a very inadequate generic distinction. £?//?/«, of this genus Wallich's list contains 7 
species to which one has since been added from the Peninsula. 

*' Tribe 3d.— Frrziere^. — Calyx furnished with 2 bracteas at the base. Petals free, alter- 
nating with the sepals. Anthers adnate. Style crowned by 2-5 distinct stigmas. Seeds 
wingless. Albumen fleshy. Embryo rather curved." 
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Species of two, of the three genera referred to this sectiqn are found in India. Of Clyera 
one species is found on the Neilgherries, one in Ceylon, and three in Nepaul. One species is 
referred with douht to the genus Freziera by Wallich, which he suspects may prove a 
Camellia, whether or not this conjecture is well founded, it is imposible for me to say, but as 
all 'the other members of the genus are from America, it is more than probable this is not one. 

** Tribe 4th. — Sauraujf.e. — Calyx deeply 5-parted, furnished with 2-3 bracteas. Petals 
alternating with the sepals, more or less connected together at the base. Stamens numerous, 
adhering to the base of the corolla. Anthers incumbent, inserted by the back, not adnate. 
Styles 3-5, distinct from the ovary. Seeds wingless. Albumen fleshy." 

Two genera are referred to this tribe Sauraiija and Apatelia the former, nearly, altogether 
of Asiatic, the latter of American origin. Of Saurauja Wallich enumerates 4-continental 
species, and one from Penang : Blume has no fewer than 9 from Java alone. None have yet 
been found in the Peninsula. 

^^ Tribe 5th.— LAPLACEiE. — Calyx bractless of 3-5 sepals, sometimes 5-parted. Petals 
usually 5, distinct. Stamens numerous, free, or connected at the base. Anthers adnate or 
versatile. Style* equal in number to the cells of the ovary, joined in I, crowned by many 
stigmas. Fruit 3-5 celled. Albumen fleshy or wanting. Seeds compressed or winged, 
rarely cochleate." 

To this tribe, the largest of the order, only one Indiati genus is referred, namely CorKlos^ 
permum, which was long supposed, on account of the woolly covering of its seeds to be a Bombasc, 
whence, the only species found in this part of India had received the name of B. Gossypium, 
under which name, it is well described in Rexburghs Flora Indica. 

" Tribe 6th. — GoRDONiiE — Sepals 5, free, or joined together at the base. Petals usually 
connected at the base. Stamens numerous, raonadelphous at the base. Anthers ovate, oscilla- 
tory. Styles 5, distinct or connected. Carpels 5^ capsular, few or many- seeded, sometimes 
distinct, sometimes connected into a single fruit, with a dissepiment in the middle. Albumen 
wanting. Embryo straight, with an oblong radicle, and leafy cotyledons, which are wrinkled 
and plaited lengthwise, with an inconspicuous plumule." 

DeCandoUe refers this tribute with a doubt, to the order, but Cambessedes who re- 
examined the whole order seems to have no doubt on the subject, as he retains in his enumera- 
tion all the genera referred here by DeCandolle. Of these Gordonia is the only one found 
in India, and of it Wallich has 9 species one only from the Peninsula. I have since found 
another at Courtallum, and have one from Ceylon. 

" Tribe 7th. — Camellia. — Sepals 5-9. Petals 5-7-9, usually cohering at the base. Sta- 
mens numerous, monadelphous, or polyadelphous at the base. Anthers versatile, 2»celled. 
Styles 3 5, connected at the base. Fruit 3-celIed, 3 valved, few seeded ; valves with a desse- 
piment in the middle (loculicidal dehiscence) or bent in at the margins so much as to form 
dessepiments (septicidal dehiscence.) Albumen wanting." 

This tribe forms in DeCandolle's Prodromus, a distinct order, including two genera 
Camellia and Thea, These genera have hitherto been kept distinct on account of a supposed, 
difference in the dehiscence of their fruit : the one Camellia being said to have a loculicidal 
dehiscence, that is, the valves splitting along the back, midway between the septa or partitions . 
which then form a projection in the middle of the valves ; the other Thea^ a septicidal dehiscence, 
that is, the partitions themselves splitting These septa being composed of two inflexed coher- 
ing laminae, often separate, at the period of maturity, anil form two thin marginal partitions 
between the cells of the capsule. 

The researches of Mr. Griffith with species of both genera in all states of fructification 
before him, have onvinced hi»n, that there is not thft least' foundation for the distinction 'which 
has here been attempted to be established : the dehiscence of both being valvate and the fruit 
a 3-celled capsule, in short that Camellia and Thea form but one genus. Cambessedes, who, 
recently wrote a monograph of the order, and, as above remarked, came to the conclusion that 
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the preceding sections of DeCandolle were uof enable, not only keeps these genera distinct, bnt 
places seven genera between in his arrangement. The memoir itself I have not seen and cannot 
state his reasons for placing them so far apart, but it appears, from a remark of Griffith, that he 
•was not acquainted with the fruit of Camellia, whi<.h may in some degree account for this 
unnatural separation. No species of Camellia has yet l>een found in the Peninsula of India. 

After this article was written, and partly printed, 1 received Professor Meisner's Genera 
Plantarum* iu which he gives in a tabular form, generic characters of all the genera of each 
natural order. From this work I have become acquainted with Cambessedes' characters of 
Camellia and Thea which, with a view to the fuller elucidation of the subject, I shall transcribe. 
Departing from the distribution adopted by Cambessedes he (Meisner) places them nearly side 
by side in the same section, under the following sectional character. 

Sectional Character, — " Petals 5 more or less united at the base — Styles 3-5 cleft or parted, 
(that is composed of 3 5 styles united at the base or beyond the middle but not their whole 
length up to the stigmas.)" 

Camellia. — Calyx of 5-9 sepals, often in 3 series, the interior ones larger. Petals 5-9. Styles 
more or less deeply 3-5 cleft. Ovary 3-5 celled. Cells 5 or many ovuled ; ovules pendulous, 
partitions thick, capsules woody, ovate, loculicidal, 3-4 valved. 

Thea. — Calyx 5 parted, segments equal. Petals 5-9. Styles 3 cleft above the middle. Ova- 
ry 3 celled. Cells 4 ovuled, the two Superior ovules erect the two inferior ones pendulous. Cap- 
sule 3 celled (often by abortion 2-1 celled) cells opening at the apex, one, rarely 2, seeded. Seeds 
wihgless exalbuminous. 

From a comparison of these characters it will be at once observed that the only point of 
structure not common to both is confined to the ovules, and the dehiscence of the capsules, which, 
in Camellia are said to be 5 or many and all pendulous, with loculicidal dehiscence, while in Thea 
they are described as limited to 4, namely, 2 ascending and 2 pendulous, and the cells opening 
at the apex. Mr. Griffith having ascertained that the dehiscence is the same in both, has re- 
moved one of the marks, and that the other can alone be admitted as a good generic distinc- 
tion, I am far from thinking, though I confess, that in many instances even small genera are 
broken down on equally trivial grounds. But I consider the practice a bad one, and therefore 
fully agree with Mr. Griffith in thinking these two should be united. 

EURYA. retuse, and somewhat acuminated at the point, serrated 

and revolute on the margin, glabrous : flowers fasciculed. 

The species of this genus are of difiicult discrimina- fruit small, crowned with the short persistent style and 

tion, and I begin now to doubt whether E, Wightima 3 stigmas, 
and E, tristyla, are really distinct. The specimens from 

which the cnaracters were taken certainly look different, Ceylon, — Colonel Walker, 
but they were few in number. Considerable additions 

to my stock have, by supplying intei-mediate forms, ren- My specimens are in fruit, and I have not seen the 

dered it probable that tney aie but varieties differing flowers. The leaves are from 1^ to 2 inches long, and 

principally in luxuriance. I mention this with the view about half the breadth in the broadest part: very hard 

of directing attention to the subject Assuming that and coriaceous in their texture, glabrous on both sides, 

they are distinct, I have now, from Ceylon, an interme- except the prominent midrib, and finely serrated on the 

diate form differing frpm both, in the leaves having the margin. The hairy branches seem to afford the bestdis- 

thick coriaceous texture of the one, and the large size tinctive mark. 

of the other, while it differs from both in having hairy E, angustifolia which I have not found since my re- 

branches : this, on the supposition that the others are turn to India, but of which I have received specimens^ 

distinct, must form a species. I therefore call it through the kindness of Mr. Griffith, from Mergui, ap- 

E, Ceglanica, R. W. extreme branches and costa of the pears certainly distinct, 
leaves, hairy,, leaves coriaceous, oval, acute at the base^ 



Moundum ordines natur&les 
shall rerv often have oeca- 



* " Plantarum Vascularium genera, commque chaxaotprs et affinitates, Tabalis Diagiostieae exporita, et m 
dlgesta." 1 mav here observe with reference to the BUeocatpete as arranged in this most valuable work, which I ,..«» ^..rv u.icti imvt occa- 
sion to quote, that Professor Meisner reduces the order to a section of; Tiliacev and adopts DeCandoUe's AceraHtan tJsA Elirocnrpui 
gtill retaining his characters. The genuS Monocera is also retained, with most of the species 1 have indicated referred to it For the reasons 
already stated, 1 cannot a^ree with the able a^»hor in retaining all the three genera— &dmVna is not token tip as a distinct jrenus in this 
arrangement. One error wto which he has inadvertenUy AUleu, I hare met with and shall here notice. Dr. Meisner observes that wt 
(Wight and Atnott)hav^ in our Prodromus, referred the genus I/fkira to Dipterotarytu . This is a misUke, originating in our haviiie 
quoted Giertner s plate. No. 188, for Dipterocarwts without noticing Lophira which is figured In the same plate, but the sentw LoOtira^ 
not OQce mentioned Iqr v» wa«nce I infer, be had not consulted the plate when writing his commentary. » ^ 
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TERNSTBiEMIA. 

Of this ^enus we remarlc m the Prodromus page 86, 
**• Dr. Wallich (list No. 37^) enumerates I'ermtrtemia 
tremii»ta Arum the Madnts herbarium, with which we 
VKi not acquainted." 

In my herhajium there is a specimen so named, but 
with a doubt (?) to which the following memorandum is 
apFpended. 

♦* Tenutnemia ? but albumen wanting — Berry dry, 
2*celled, at length, 2 valved, loculicidal, ovules 2? m 
each cell, seeds, one ripe m each cell, pendulous, wing- 
less, plane on the inner side convex on the outer, albu- 
men wanting, cotyledons flat, foliaceous, radicle small, 
straighl) superioi^ teeta of the seeds thick Hke paich- 
»ent." 

Of this plant I have since ^t numerous specimens, 
bffit all in fruit, so that I am stili unable to give any ac- 
count of the flower, but further examination with better 
aatenals has enabled me t» correct an error in the above 
memorandum. The plant is a considerable shrub, with 
the leaves nearly confined to the ends of the branches^ 
below which, on the naked portion of the branch, the 
berries are congested* The leaves are oval, oblong, 
acute at both emis, terminating in a short abrupt acu- 
men, quite entire, somewhat coriaceous and glabrous on 
both sides. The berries are sessile, globose, pointed 
with the diort persistent base of the style, glabrous, 
2-celied, with a solitary pendulous seed in each, as 
above described, but the seed in place of having a thick 
testa like parchment and being exalbuminous I now 
find has a very thin testa, closely adherent to a copious 
albumen, enclosing the embryo. Hence this plant only 
diffen firom the genus, so far as we can learn from 
the firuit alone, in having a foliaceous^not a terete curved 
embryo, a difference however, which may be found 
accompanied with othercharacters sndicient to remove it 
from the genus. A figure of this plant will shortly 
lie published hi the Icones. 

CLEYERA. 

Of this genus I have one species from Ceylon, which 
appears new, so far at least as can be judged from the 
Teiy imperfect characters by which the species gene- 
rally of this genus are distinguished. One of its most 



prominent features is a thick coat of hair on the back of 
the petals. 

C. lusiopetala R, W. arboreous, leaves from oval ob- 
long obtuse, to obovate spathulate, tapering at the base, 
coriaceous, entire, glabrous : flowers axillaiy, solitary, 
pendulous ; sepals ^ with 2 small bracteas at the base ; 
petals 5, very nairy on the back : anthers sprinkled with 
erect (not retiiae) hairs : frait globose. 

Ceylon, — Colonel Walker. 

The station is not mentioned bnt judging firom the ap» 
pearance of the plant., I infer it is from the more elevat- 
ed regions of the country. 

GORDONU. 

I found at Courtallum what appears a new Peninsnlar 
species of this genus, but which may possibly be only a 
small leaved variety of G. obtnsifolia, and saw another at 
Nuera Ella in Ceylon, of which 1 had previously receiv- 
ed specimens from Colonel Walker. They may be thus 
distmguished 

G. parvifolia R. W. leaves from elliptic to orate 
lanceolate, bluntly acuminated, retose or emarginate, 
acutely, crenately serrated, glabrous ; flowers axillary 
solitary, sessile, confined to the ends of the branches. 

Courtallum in dense jungles. 

This is perhaps too nearly allied to G. obtusifolidi hut 
differs in the leaves of this being lanceolate, tending to 
ovate; in that to obovate cuneate; in this the largest do 
not exceed an inch or inch and half in length, ana about 
half the breadth, while in that, they are usually twice 
the size: in this they are acutely crenato-serrated, in 
that the serratures are scarcely perceptible, both are 
glabrous, and in both the flowers' are subsessile. 

G» Ceylanica, R. W. arborions, glabrous, leaves sessile, 
quite entire, from elliptic to oblong lanceolate, acute, 
tipped i^ith a small retusc glandular point: flowers axil- 
lary on short peduncles ; petals 5, obcordate : stamens 
very numerous, anthers oblong j ovary hairy, stigmas 5, 
clavate. 

This species is nearly allied in some points to obtusi- 
folia, but I believe quite distinct. 



EXPLANATION OF PLATE 33. 



1. Bum Wighti^ia, male plant — natural size. — 2. A 
female flower. — ^. The same dissected, showing the 
ovary and styles with the corolla opened, to bring into 
view the union of the petals at the nase. — 4. A diagram, 
exhibiting the arrangement of the flond envelopes. — 5. 
The oi^ary cat tran>?versely, showing its 3 cells and in- 
dosed ovules. — 6. The same cut vcrnc»llv, to show the 
superposed vertical ovnks. — 7. Full grown firuit — naft*- 



ralsize, — 8. The same magnijied, — ^9. The same cut 
transversely. — 10. A seed with its podospenn. — 11. 
Male flower dissected. — 12-13, Anthers, the latter 
showing an occasional onion of filaments. — 14. The calyx 
and nimraentary ovary, the petals and fitamen«< removed 
to bring it into view — all mor£ or kis maguiJUd with the 
exceptions specijied. 



EXPLANATION OF PLATE 39. 



I. Oordonia obtusa-— na/icra/ *it?.— 2. A dissected 
flower, the petals removed, and the stamens separated to 
•how the superior jovary and their slight union at the 
base— only four sepals are seen in the Pgure while five is 
the regular number, hut the fifth being external usually 
•dparatcs with the hra^tioles. — 3. A diagram of the 
parts of the flower, but imperfect with reference to the 
external s&paX and bractioles.— 4. Stamens back and 



front view. — 5. Ovary cut transversely. — 6. The same 
cut verticaUy, showing Ae ascending ovules.— 7. The 
upper half of the o>-ary with style Had stigmas. — 8. A 
fnnt cut transversely. — ^9. A seed — natural size, — lOt 
The same magnified, showing the wjn^-lihe appendage. 
— 11. The same cut tpuisverst Iv— tc'if A /Ac emceplions 
mentioned <M more or less magfiijitdm 
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XXX-OLACINE^. 



A small order, nearly confioed to the tropics, consisting for the most part of shrubs or 
small trees, often climbing or diffase, more rarely erect, and armed with spines. The leaves 
are exstrpulate, alternate, simple, petioled, undivided and entire : more rarely as in Balanites^ 
bifoliolaie. The flowers are bisexual, or occasionally, by abortion, polygamous, or dioicous, 
small, axillary, racemose. 

Calyx small, either entire and slightly toothed, or 5 sepaled, often, when entire, becoming 
enlarged with the fruit. Petals 3-5-6, either separate or adhering in pairs ; aestivation valvate. 
Stamens 3 10, either all fertile, or with alternate sterile ones, hypogynous, often variously united 
with the petals, either opposite to them when the flowers are symmetrical, or wholly or partially 
alternate, when unsymnietrical : filaments compressed : anthers oblong, bursting lonoritudi- 
nally. Ovary 1-5 celled, with pendulous ovules. Fruit drupacious indehiscent, occasionally sur- 
rounded by the enlarged calyx, l-celled, T -seeded. Seed usually pendulous. Albumen copious, 
fleshy. Embryo with the radicle next the hilum. 

la Olax, the fertile stamens alternate with the petals and unite them by pairs; in Ximenia, 
and also Opilm, they are opposite the petals, not the sepals in the latter, as stated, through an 
oversight of the authors, in the Flora Sene^amdice, vfhoseem to have overlooked the minute 
calyx of that genus. In Gomphandra Wall, (list No. 3718) which seems nearly allied to Ste- 
monoous, Hlume, the stamens equal the petals^ and alternate with them^ while the flowers are 
Qsually unisexual by abortion. 

Affinities. These are very uncertain, most authors however agree in adopting DeCan- 
dolle's arrangement, and place them near jiurantiaeece^ with which they unquestionably have 
many points of affinity. But on the other hand, the character of the seed of Olacinece is so 
totally at variance with what we find in Aurantiacece^^ that it is not easy to reconcile one's self to 
view that as a natural arrangement, which places plants differing so widely, in so essential an 
organ as theseed, side by side. Mr. Brown takes a very different view of their structure. He con- 
siders them apetalous, viewing the organs called petals by other authors as sepals, and 
their sepals as an involucrum. According to this view of its structure, the order should 
occupy a place near Santalacecs anA Thiimalece, with which it agrees in the character of its 
seed. In opposition to this view, it may be stated on the one side, that Bnla/fifes which is now 
referred to thi« order has distinct sepala and petals, and on the other, that Ternstraemiaceae^ 
and especially the genus Tervstrcpminh^^ the embryo in the midst of a copious albumen some- 
what similar to what we find in Opilia, and Ralanites, For these reasons, added to the simila- 
rity in various points between the flowers of Xiinenia and Balanites, tothoseof the JluraniiaceoB^ 
I do not see that, in the present state of our knowledge of the order, we can assign it a more 
suitable place than that which it now occupies, between these two orders, the relationship of 
which seems generally admitted. 

Geographical Distributiop?. As already remarked, the order consists almost entirely of 
tropical shrubs or small trees. Though few in number they have a wide range, being met with 
with in, or on the confines of the tropics in Asia, Africa, America, and Australia. 

In continental India 5 genera nre found, and ono more from Java, altogether 6 of the 12 
genera referred to the order. The continental ones are Olax, Gompandia, Opilia^ Ximwia, 
and Balanile.fi, Olax is also found on the banks of the Congo, while the three last are found in 
Senegal, and apparently the same species. Ximenia Jlmerieana is common to three quar- 
ters of the globe. Balanites is equally a native of India and of Africa, and has been well des- 
cribed by Roxburgh under the name of Ximenia ^gyptiaca. Of this genus I possess speci- 
mens and draiviiigs, the latter of which will shortly be published in my Icones. The genus 
Qlax extends from Ceylon northwards to the Himalayas, and from Malabar eastwards to Java, 
while Spermaxyrum, a genus scarcely distinct, represents it in New Holland. With this almost 
unlimited range, ' in respect to longitude in its distribution over the torrid tone, this order 
can scarcely boast of more than 30 known species^ about 20 of which are natives of India and 
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her islands, but this list T feel assured will soon be extended, now that the characters of the 
order are becoming better known. 

Propertiks and Us^bs. Little is yet known of these. In Ceylon, it is said the leaves of 
Olax Zeylanica are used as pot-herbs, and as salads, whence they have received a native name 
synonymous, witli " tree salads," a designation which does not seem limited to one plant, since I 
have met with a very different one in gardens about Madras, under the name of ** Tree Lettuce" 
refera!)le to the order JVi/ctaghiPce, apparently a species of Pisonia, The rind of the fruit of 
Ximenia Americana is described as bitter and astringent, the flesh as purgative, and the kernel 
sweet and pleasant tasted. Roxburgh in his Flora Indica 2 fig. 253, remarks of this shrub. 
" The ripe fruits are eaten raw by the natives : their taste is a compound of sour and bitter, 
the kernels are also eaten, and taste much like fresh filberts. The wood is yellow, like sandal, 
and its powder is often substituted for that of saadal by the Brahmins in this part of the coast 
in their religious ceremonies." The nut of Balanites Mgyptiaca is covered by a quantity of 
soft pulp, not inaptly compared by Roxburgh to soft soap " intensely bitter, and having an of- 
fensive greasy smell." The nut itself, is exceedingly hard, and is employed in fireworks. For 
this purpose a small hole is drilled in it, the kernel extracted, and the shell filled with powder, 
when fired it bursts with a loud report. Such is the only use to which it seems to be applied 
in India. The authors of the Flora Senegambias inform us that the floweis are very fragrant, 
that the pulp previous to maturity is a strong purgative, having an acrid bitter taste, exciting 
for a long tima a burning pain in the throat, but that, when perfectly ripe, it has an agreeable 
taste and is eat with pleasure by the Negroes. The wood which is of a yellow colour is very 
hard, and in Africa esteemed excellent for making furniture. 

R:marks ov GKVKav amd Species. As above remarked 5 genera of this order are now 
known to exist in India, these are Opllia, OlaVy Ximenia, Gompkandra, and Balanites^ The 
first of these, the true place of which in the natural system was long unknown, was satisfactorily 
determined about the same time by Messrs. Guillerain and Perrottet, and by Mr. Arnott and my- 
self, though we were not aware at the time that ours was that plant. Of this genus only one 
species has yet been found in India, Opilia nmentacea Roxburgh, to which our Ximenia olacioidet 
must be referred, as being founded on a specimen of that plant in fruit, which at the time we 
wrote ^as unknown tons, but which I have at length succeeded in determining by comparison with 
specimens in fruit, taken from plants still in flower. Whether the Senegambian species (Groutea 
celtidi folia of the anthers of that flora), be the same, I am not quite certain, but think it is 
distinct. Of the genus OlaXf several species are found, both in India and Ceylon, Wallich in 
his list enumerates 10 species, but perhaps not all genuine, Ximenia Americana is common to 
America, the west coast of Africa,''and India; and is remarkable for having its stamens opposed 
by pairs to the petals and not alternately opposite, which is the more usual structure. Stemo^ 
nurus referred here by Dr. Meisner, was established by Blume, in his Javanese Flora, and re- 
ferred by him to Santalaceae, with which it certainly does not associate so well. This genus as 
above remarked seems very nearly allied to, if not identical with Wallich's Gomphnndra as 
defined by l.indley in his natural system of Botany, page 439, with this difference, that Wal- 
lich's plant has 4 in place of .5 or 6 Sepals, petals, and stamens, and unisexual in place of usually 
bisexual flowers. Of both these genera I now possess specimens, the former from Maulmain, 
and the latter from Ceylon, Courtallum, the Pulneys and elsewhere. In Gomphandra^ the 
flowers are 4 or 5 petaled, unisexual by abortion, the- male ones having rudimentary ovaries, 
the female ones sterile stamens. The ovaries are 1 -celled, with 2 long pendulous ovules, sur- 
mounted by a very large sessile stigma. 

Professor Meisner in his tables distributes the genera under two principal sections, those * 

with simple, and those with bifoliolate leaves. The first division is further divided into two ' 

sub-sections, those with fle^-hy indehiscent fruit, and those having a capsule debising at the 
&pe;(. The last sub-section has only one genus, and that referred here with a doubt, 1 he 
remaining genera are thf>n thus disposed — '* Antheriferous stamens fewer than the petals— 
OlaXy Spermnxi/rum, sinA lussilia. The two last are probably not distinct from the first. — 
Stamens more numerous than the petals without sterile ones, calyx minute, Ximenia, &c, — 
Stamens equalling the num!>er of petals and hypogynous, flowers often unisexual. Sfemo- 
nurus, Gomphandra, and Opilia^ belong to this section, but are not placed here by Meisner, 
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the first from his not knowing any thimg of the genos, the last owing to his supposing the flow- 
ers apetalousy which is not the case, Gomphandra is not in his list. I subjoin generic charac- 
ters of Opilin, Sismonuruf, Oomphandra, and Balanites, which have not yet been introduced 
into our Prodromus, though T now possess peninsular specimens of all except ^temonurus^ and 
of that I think I have Peninsular specimens, but do not feel quite certain. 

Opilia. — Roxburgh,— (G^row^ga Flor. Senegam.) Calyx very short, truncated, concreted with 
the torus, and not afterwards enlarging. Petals 6 inserted into the margin of the calyx, oblong, 
linear, at first slightly cohering at the base by their margins, afterwards distinct and revolute. 
Stamens 5, opposite the petals, inserted with, but distioct from them. Glands 5, alternate with 
the stamens, thick and fleshy, truncated, about as long as the ovary. Ovary oblong, solid be- 
low, 1-celled in its upper part. Ovule solitary, pendulous from the apex of a central placenta 
that rises from the tiottom of the cell. Style none, stigma of 3 blunt points, fruit drupaciooa 

'*(at first fleshy afterwards coriaceous, becoming when dry crustacious) one seeded. Albu- 
nten amigddoidal. Embryo cylindrical, slender in the axis of the albumen, and nearly of the 
same length. Cotyledons semi-terate long conferruminate ; radicle short, obtu.se, superior. — 
SBtall trees, with slender branches, alternate short petioled, quite entire, or slightly serrated, 

' glabrous, shining, leaves, the petiols jointed at the base. Racemes axillary, at first closely im- 
bricated with small peltate roundish 2-4 flowered caducous scales. Flowers small, greenish 
yeilow. 

-O. Jtmentacea Roxb. Cot. Plants and Flora Indica. 

Ximenia Oiacioide^, W, and A. Prod, page 89. Found in hilly tracts of country. Rox- 
buifh found it in the Circars, and I have recently received profusion of specimens from the 
bills In the neighbourhood of Madras. I also have it from the Pulneys, but how much further 
south it extends I am unable to say. With the aid of these recent acquisitions which are both 
in flower and fruit I have ascertained that our Ximenia olacioides is this plant, on which ac- 
eount I have exfraeted f^ni that work the character fyf the fruit, to complete the generic char- 
acter. It seems probable^ judging from Roxburgh's figure of the fruit, that there are 2 species, 
-but I refrain from chiracterizing th<em until I have seen specimens from the Circars. 

Strmonur us. -Bkimc— Flowers bisexual or occasionally by abortion unisexual. Calyx 
short, entire, br obsoletely toothed. Petals 4-5 or rarely 6, cohering below. Stamens hypo- 
gynous, eqitalling the nuinber of petals and alternate with them ^ filaments compressed, the 
•pex. apd back of the «nthers fanHshed leith tuft« of matted hairs. Anthers 2-Gelled introrse. 
^Ovary^ oblong, 1 -celled, with "^ pendulous ovoies. Stigma sessile, obtuse. Fruit a baccate 
drupe, umbilicate. Nut one seeded. Embryo smaU, inverse, immersed in the apex of the 
qjlbmnen, , Trees or shrubs with alteraate entire, leaves, and small flowers in axillary spikes or 
cymes. , . 

This chariM^r'which is copied fipom Blume^s Flora of Java, T have been induced to intro* 
dooe, under the conviction that species of the genus exist in the Peninsula, and that I actually 
poasbsv specimens, tl^gh I augt vxs the present enable to frnd them. I'he genus appears very 
' dearly allied to Qdmphajidra, perhaps f^ much so, but still they are so far distinct, that I do 
^not, in the preset state of my informMion feel myself justified in imitiog them. I'he follow- 
ing character of Gotnpkandrm is taken partly from th^ imperfect one given by Dr. Lindley in 
fcii Natuml System of Botany, page 439, but mainly from the exaiainmtion of my own speci- 
Aliens. 

Gomphandra. — WalL— Flowers by abortion unisexual. Calyx 4-5 toothed. Corolla 4-5 
petaled, inappendiculate, inflexed at the apex, glabrous, or clothed with clavate hairs. Stamens 
4-5 somewhat clavale; filaments compressed free, or dightly unitod, forming a tube round the 
ovary. Male flolrers, anthers 2-ceSea, cellf contiguous parallel, partly immersed in the apex, of 
the filament, the back^ and nnder the cells crested with malted or clavate hairs, ovary rudiiiten- 
tary. Female flowers, cal j^ , corolla^ and filaments as in the male, anthers empty of poUen. 
Avary large, (equalilpf the petals) 1-celled, with 2 oblong pendulous clavate ovules suspended 
firom the apex. Stigma ''sessile, large, :vovering tbe whole ,apex of the ovary. Fruit, a dry 
coriaceoua drupo^ 1^ seedtd. ^ Shrubs or smoU trees^ with simple^ id^ernate leaves, axillary. 
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many flowered, dichotomous cymes^ and small greenish yellow flowers^ numerous on tbe male, 
few on the female plant. 

The peninsular species so far as I have yet seen, have glabrous flowers, the Silhet one, from 
which Lindley*s character is taken, has hairy petals : in mine, as in his, each petal is terminat- 
ed by an inflexed bristle-like point, which during aestivation hooks in between the anthers. 
My specimens are derived from the alpine jungles of the southern provinces, and from Ceylon. 
Dr. Wallich in his list names two species, and refers to others as probably included among 
his species of Olax. To these last it seems probable some of mine are referable. Respecting 
the two named G. axillaris and 6r. penangiana, Dr. Arnott observes, in an article in the Anna* 
les des Sciences JVaturelle^ that they are not truly congeners. The grounds on which this 
opinion is formed are not stated, but I presume he must have seen both plants before he 
hazarded such a statement. 



Balanites. — Delile — Calyx of 5 sepals, villous, caducous. Corolla 5 petals, a little longer 
than the calyx ; petals lanceolate, attenuated at the base. Stamens 10, filaments subulate. 
Anthers 2-celIed, attached by the back. Ovary, surrounded by a plaited glandular disk, oblong, 
very villous, 5-celled, 5-ovuled. Style erect, filiform ; stigma capitate. Drupe ovoid, acute, by 
abortion, 1-celled, l>seeded, with a woody 5-angled nut. Seed pendulous; testa fibrous, the 
endoplura thickened round the radicle. Embryo straight ; radicle superior ; cotyledons semi- 
ovate, plumula diphyllous. 

A tree 20-30 feet high, leaves alternate, bifoliolate, spines axillary, pedicels 1 -flowered, 
aggregated flowers, small, whitish. 

The Indian plant differs from the African, in having nearly globose, very obtuse fruit, in 
place of ovoid and acute as described above, whence it may perhaps prove a distinct species. 



GOMPHANDRA. 

The determination of the species of this genus ap- 
pears most difficult, one not knowing whether to consi- 
der the very various and well marked forms, species 
or varieties. Among my specimens there are no fewer 
than five very distinct forms, which would, I have no 
doubt, and perhaps justly, be considered by many Bota- 
nists so many distinct species. For myself, having an 
objection to the multiplication of species unless on very 
good grounds, I prefer the inflorescence being the 
same and the fruit unknown in all, viewing them as va- 
rieties of one, but will indicate each form, by a distinct 
name and character, expressive of the form of its foliage ; 
leaving to others to determine whether they are species 
or varieties 

G. polymotyha R. W. dioicous, glabrous, leaves short 
petioled, acuminated, membranacious : cymes axillary, 
solitary or in pairs, about the length of the petiol, male 
many, female few (2-5) flowered: calyx entire, minutely 
4-5 toothed : Petals 4-5, united below into a tubular 
corolla, glabrous : stamens projecting; anthers crested 
with a minute tuft of hair : miit ovoid. 

CourtcUlum and Ceylon in thick jungles. 



A. acuminata, leaves oval, very broad in the middle, 
attenuated at both ends, and terminating in a longish 
linear acumen. 

p. oblongifolia, leaves linear oblong, obtuse at both 
ends, ending in a short abrupt, usually blunt, acumen^ 
(4-5 inches lon^ and about 2 broad). 

7. angustifoTia, leaves narrow, linear, lanceolate^ 
acute at the base, acuminated above, (3-4 inches long, 
scarcely 1 broad, flowers often pentandrous). 

h. longifolia^ leaves linear, rounded at the base, acu- 
minated at the apex, about 3 times as long as broad, (6-7 
inches long l|-2 broad). 

e. ovali/oUa, leaves oval, obtuse at both ends, or 
shortly and obtusely acuminated at the point, (2^3 
inches long by 1} broad). 

G. cortaceaj dioicous, male cymes axillary, few 
flowered; female flowers, solitary, or 2 or 3 racemose : 
fruit oblong, cylindrical, leaves coriaceous from oval, at- 
tenuated at both ends, to obovate cuneate ; flowa^ te- 
trandrous. 

Pulneys — a very distinct species, but thp written 
characters, do not so clearly indicate the differences be- 
tween this and the preceding^ as the eye. 



EXPLANATION OF PLATE 40. 



1. Opilia amentacea— na/ura/me. 

2. A scale of the amentum with its enclosed flower- 
buds. 

3. The same outside view. 

4. A flower showing the petals, stamens, glands and 
ovary.— &. Detached stamens. 

6. The ovary cut vertically, showing the solitary 
pendulous oYole. 



7. A full grown fruit. 

8. The same cut transversely, showing the central 
cylindrical embryo. 

9. The same cut lengthwise to shew the whole length 
of the embryo. This last figure through injudicious 
shading does not give a correct idea of the object rt' 
presentedt 
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XXXr .— AURANTIACEiE. 

This very beautiful, and on account of its fragrant flowers and delicious fruit, much admired 
order, of which the orange with its numerous varieties of lemons, limes, citrons, puniplemoses, 
&c. form the type, is generally well known in India (to which country indeed it almost exclu- 
sively belongs) even to the most casual observers of plants. But though so generally known in 
its more perfect forms, it is not always easy to recognize those more remote from the type of 
the family. 

The order generally is composed of handsome flowering ever-green trees and shrubs, occa* 
sionally armed with strong spines, abounding in glands filled with volatile oil, usually very con- 
spicuous in the leaves when held between the eye and the light, and exhaling a fragrant odour. 
Their leaves are alternate, simple, or compound. In the former as in the latter instance the petiols 
are jointed, indicating a tendency to become compound. So constantly is this the case, that 
simple leaves with such petiols are sometimes described as " pinnate reduced to the terminal leaf- 
let," The petiols are often dilated or winged. The flowers are bisexual, for the most part white, 
variously arranged in solitary and axillary flowers, or in racemes, panicles, corymbs, &c. 

The calyx is short, more or less urceolate, or campanulate at the base, 3-5 lobed, withering. 
Petals equalling the number of the lobes of the calyx and alternate with them, inserted outside 
of the torus, broad at the base, distinct, or sometimes cohering, deciduous, imbricated in estiva- 
tion. Stamens equal or double the number of the petals, or more rarely, are very nu- 
merous and indefinite, inserted in a single series into the torus : filaments compressed, either 
altogether free or united into a tube, or variously polyadelphous, subulate, and fiee at the 
point. Anthers 2-celIed, attached by the base, or the middle of the back, dehising longitudi- 
nally, introrse. Ovary free, 2-3-5 or many celled, with one or several ovules in each. Style 
cylindrical, or rarely wanting. Stigma large, somewhat lobed, or flat and spread over the apex 
of the ovary. " Fruit (an orange) consisting of several (or 1 by abortion) membranacious 
carpels, with or without an internal pulp, and surrounded by a thickish indehiscent rind, 
abounding in vesicles full of volatile oil. Seeds attached to the inner angle of the carpels, 
solitary, or numerous, usually pendulous : raphe and chalaza usually very conspicuous : Albumen 
none. Embryo straight, radicle next the hilum, partly concealed within the cotyledons. Coty- 
ledons large, thick and amygdaline." 

Affinities. The plants of this order are most readily known by the number of oily re- 
ceptacles, which are dispersed all over them; the leaves, sepals, petals, and fruit equally par- 
taking of them ; by their deciduous petals, and compound leaves, and frequently winged petiols. 
By these peculiarities they are nearly related to AmyHdece and Zanthoxylacece^ from neither of 
which is it always easy to distinguish them, except by the fruit. Several species referred by 
Roxburgh to his genus Amyris, actually belong to this order. From the former they are dis- 
tinguished by the numerous, not solitary, cells of the ovary, and by their baccate, not drupa- 
cious, or samaroid, or legume-like fruit : from the latter their bi, not usually unisexual flowers, 
and their indehiscent pulpy fruit, not 2-valved dehiscent capsules seated on a gynophore, with a 
solitary *8hining black seed. 

Geographical Distribution. Tropical Asia and her islands seem to be the native 
country of the order, a few only having been found indigenous elsewhere, of these two or three 
are from Madagascar, an island in which many other associates of the Indian Flora are found. 
DeCandolle in his Prodromus, excluding Aglaea, enumerates 43 species for the whole order : 
G. Don, who published some years later, raises the number to 60, but many of these doubtful : 
Blume found 21 in Java: Wallich's list has 37 ; and 24 are described in our Prodromus as 
natives of the Indian Peninsula : one or two have been since added to the Peninsular list and 
I have several species from Ceylon, and some from Mergui. One species only, is found to with- 
stand exposure to frost and snow, the Limonia lauriola, Wallich (PI. As. rar,) which is found 
onthe tops of cold and lofty mountains, where it is for some months of the year buried under 
the snow. 

Properties and Uses. The properties of the orange in all its protean forms of lemon. 
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lime, citron, pumplemose, bergamot, &c. are too well known to require notice here, but it is not 
generally known, that the pulp of the wood-apple (FeroTiia elephantnm) affords a very 
pleasant jelly, so closely resembling black currant jelly that it is only to be distinguished 
by a slight degree of astringency which it communicates to the taste. In common with that of 
most of the order, the wood of this tree is very hard and durable, and not the less valuable for 
being found in most parts of India. 'J he tree itself, is tall and handsome, with a straight trunk 
and a fine head, but the branches do not spread much. JEgle Marmelos equally attains the size 
of a considerable tree. I have not heard of the wood of this plant being used as timber, pro- 
bably owing to the respect in which the fruit is held by the Hindoos. It is most frequently 
met with in pagoda gardens, the following ex tract from Roxburgh's Flora Indica, vol. 2 page 580, 
will explain the reason of the preference given to this species. 

" This is the Bilva or Matura of the Asiatic Researches, vol. 2 page 349, from whence the 
following is an extract. * Uses. The fruit is nutritious, warm, cathartic; in taste delicious, in 
fragrance exquisite; its aperient, and detersive quality, and its efficacy in removing habitual 
costiveness, have been proved by constant experience. The mucus of the seed is for some 
purposes a very good cement.' Note — * This fruit is called Shreephula because it sprang, say 
the Indian poets from the milk of Shree, the goddess of abundance, who bestowed it on man- 
kind at the request of Jowarra, whence he alone wears a chaplet of Bilva flowers, to him only 
the Hindoos offer them ; and when they see any of them fallen on the ground, they take them 
up with reverence, and carry them to his temple.' 

The root, bark, leaves, and flowers are reckoned refrigerants by the Malabar physicians. 
The ripe fruit they esteem most wholesome." 

As an ornamental garden shrub the Murraya exotica is much cultivated in this country, 
and well merits the distinction both-on account of the beauty of the shrub itself, and the profu- 
sion and fragrance of its flowers ; as a cultivated plant it rarely produces seed. /^Inrraj/a pani- 
culata which seems scarcely distinct is frequent in our jungles. The oranges, limes, and pum- 
plemoses, are frequently cultivated in this country on account of their fruit, but the former very 
rarely with success on the plains, in Coromandel. The cause of this want of success is not as- 
certained, but I am myself disposed to attribute it to the heat being too high during the period 
of their ripening their fruit, for it is well known, that in the valleys at the foot of the Ghauts 
where the cold is much greater during that season of the year, they arrive at great perfection. 

The red, loose skinned orange, which arrives at so great perfection in the alpine tracts of 
the Circars, and which is equally found on the mountains of the south, (but very inferior) is so 
very tenacious of an alpine country, that it has in the Circars received the name of hill orange. 
This, to my taste, when in perfection, is by far the most delicious of the whole tribe, but judg- 
ing from the nature of the climate in which it is said to arrive at its greatest perfection, (a cold 
very humid atmosphere) it seems next to impossible to rear it successfully on the plains. It 
must be recollected, that the orange for the most part ripens its fruit during the cold season, 
showing that to attain perfection it requires a considerable range of the thermometer, the heat 
in their favourite valleys being high during the day, but low during the night, supplies this desi- 
deratum. I may here mention on the authority of the late Dr. Turner that the juice of the 
lemon, lime and citron, contains a large quantity of citric, and that of the orange malic acid. 

Respecting the other species of the order a few words will suffice. Dr. Ainslie Mat. Ind. vol. 
2 page 8G-87, speaks very favourably of the medicinal properties of y^gle marmelos under the 
name Cratceva, adding however, that he has never seen the species, which is rather remarkable 
as it is to be met with in almost every pagoda garden. He informs us that a decoction of the 
bark of the root is considered on the Malabar coast a sovereign remedy against various forms 
of disease originating in indigestion, and that the fruit, a little unripe, is given in diarrhaea and 
dysentery : and Roxburgh (cor. plants) states that the Dutch in Ceylon prepare a perfume 
from the rind. 

The leaves of the Bergera Konigii which are very fragrant, are much used by the natives 
as a seasoning for their curries, and are supposed stomachic and tonic. An infusion of the 
dried leaves is said to stop vomiting. 

The young leaves of Feronia elephantum have a delightful fragrance resembling anise, 
hence they are considered stomachic and carminatine. From wounds in the bark of this tree 
a very transparent gum exudes, having the properties of gum arabic^ and is said to be better 
suited than it^ for mixing colours for the painter. 
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Remarks on Genera and Species. The genera of this order are few, but require nncb 
nicety, and attention to minute organs, for their accurate discrimination ; the structure of the 
ovary, which in most is very small, and the number and position of the ovules in its cells, affi:>rding 
the marks on which the greatest dependence can be placed, accordingly form the basis of our 
characters. The following synoptical table which I extract from our Prodromus will place this 
in a clear point of view. It contains an analysis of all those having stamina twice as numer- 
ous as the petals and a definite number of ovules in each cell of the ovary. 

Ovules solitary, or 2co1]ateral in each cell. LiMO-NEiC. 
Ovary cells as many na the petals : 

Filaments combined • , •• I, Atalaniia, 

Filaments distinct. 

Stamens 6; • • 2. Iripkniitu 

Stamens 8-10. 

Style elongated ; (ovules 1-2 in each cell) 3. Limonia, 

Stvie short, scarcely distinguishable : (ovules solitary.) 4. Glycotmit, 
Ovary cells fewer than the petals : 

Style short, scarcely distinguishable; ovules 1*2 pen- 
dulous from the apex of the cells 5. Sclerostylis. 

Style elongated; ovules solitary, peritropal, attached to 

the middle of the axis 6^ Bergera* 

Ovules in pairs, one above the other. CLAt^sBKEJE. 
Filaments distinct r. 

Ovary cells fewer than the petals 7* Murraytr, 

Ovary cells as many as the petals; 

Ovary hirsute ; berry full of liquid ; flower-buds angled 8. Cookia. 
Ovary glabrous ; berry dryish ; flower-buds not angled; 
Stamens 8, dilated part of filaments concave ; petals 

oval • 9. C1<iusena, 

Stamons 10, filaments flat ; petals linear-lanceolate... Micromelum, 

Filaments (8) combined to the middle : (anthers linear : 
ovarium 2-3-celled : style long : berry 2-3-celled with 
a resinous pulp : calyx tubular : petals 4. ) Luvunga, 

Of each of these genera, except the two last, detailed characters are given in the work ; of 
them no Peninsular species have, so far as I am aware, been yet found. The plant which 
I have here, I now find erroneously, referred to Micromelum, diflfers widely in habit, though 
in structure it associates in many points, as may be seen by comparing the figure, with 
the character given in the table of the ovary and flowers of that genus, — but I shall 
add to this account of the order the detailed generic character of Micromelum as given by 
Blume. Though I have not yet found Luvungal will also, to facilitate its recognition should it 
be met with, extract Roxburgh's description of the flowers of his Limortia scandens, which is 
referred to this genus. Of the genus Scleroatyles, of which it was remarked when we wrote, 
that Dr. Berry was the only person who had found it in the Peninsula, I have now specimens re- 
ceived from Malabar, Courtallum^ Ceylon, and the Circars. Whence it would appear that so 
far from being so rare a genus as we then supposed, it is on the contrary but little if at all less 
frequent than Atalantia; to which it bears so close a resemblance, that it is quite impossible to 
distinguish them with certainty otherwise than by an examination of the ovary or fruit, the 2^ 
or 4 cells of which immediately marks the difference. (See Icones No. 71,) Of the genus Gly- 
cosmis I now possess one or two species in addition to those described in our Prodromus, but 
for which I find it difficult to assign characters suited to distinguish them from the preceding 
ones. This, of all the genera of the order, next perhaps to Citrus, is the most difficult to dis- 
tinguish by written characters. To the genus Atalantia I now add one species and take away 
another : our Atalantia racemosa being in truth a Sclerostylis, The new species is distin- 
guished from the old, by wanting the style and having the broad stigma adherent to the 
apex of the ovary; in all other respects it resembles the other. In his '' Pugiilus Plantarum 
Indies Orientalis" Dr. Arnott has given the character of a new genus oi Aurantincece under the 
name of Rissoa. This genus, judging from the characters only, I fear I cannot adopt, as I see no 
sufficient mark by which to distinguish it from Sclerostylis. jLuvujiga differs from both in hav- 
ing superposed not collateral ovules, but in other respects the characters are very nearly alike. 
Respecting the genus Citrus I have nothing to add^ to what we have already said in the Pro«- 
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dromus, I have I acknowledge, found both wild limes and oranges in the course of my botaniz- 
ings, but unfortunately did not devote, at the time, that degree of attention to their examina- 
tion, relative to the solution of the question of species and varieties of this complex genus, 
which i ought to have done, and my specimens do not now enable me to do so. Mr. Royle is 
of opinion that Dr. Buchannan Hamilton,whose views we adopted, is wrong in considering all the 
Indian forms varieties only, of one species. I extract his paragraph on the subject as being the 
most satisfactory method of stating his opinion. See his Illustrations page 129. 

** So great a diversity of opinion being entertained respecting the different plants of the 
genus Citrus, whether they should constitute species or varieties, it becomes difficult to say 
what are such, if only seen in a state of cultivation; but as some are still found wild, an opinion 
may be formed, at least respecting those. In the tract of forest so frequently alluded to, as 
well as in the valleys within the Himalaya, I have seen two plants growing apparently wild, one 
called bijouree, and the other biharee nimboo ; the first having the characteristics of the citron, 
and the other, called also puharee kaguzee, those of the lemon : both when transferred to 
gardens retain their peculiar characters. From the Rungpore forests a round kind of lime is 
obtained : in those of Silhet, and as it is stated also on the sides of the Neelgherries, the orange 
is found wild. Captain Turner describes the oranges as delicious, and Mr. Saunders, who 
accompanied him, mentions finding many orange and lime trees at the foot of the hills in ap- 
proaching Buxedwar (v. Turner's Tibet ; p. 20 and p. 387). Citrus decumanus Shaddock or 
Pompelmoses, does not appear indigenous to India, as its name^ batavi nimboo or Batavia limey 
denotes, as remarked by Dr. Roxburgh, its being an exotic ; and as it retains its characteristics 
even where it does not succeed as a fruit, it may also be reckoned a distinct species. I there* 
fore feel inclined to consider as distinct species, the orange, lemon, lime, citron, and shaddock, 
without being able to say whether the sweet kinds should be considered varieties of the acid, off 
ranked as distinct species." 

That both oranges and limes are found in an apparently wild state in our alpine jungles, is 
most certain, and it is equally certain that in other, not cultivated, genera, less obvious diiFereoces 
than the fruit, of these plants presents would be esteemed conclusive evidence of their being 
specifically distinct, whence, I have no intention of calling in question the opinion advanced in 
the above quotation, my only regret now being, that I did not give the subject more of my at- 
tion when I had better opportunities of determining the point. 

The following detailed generic character of Micromelum is taken from Blume's Bijdragen, 
vol. 1st. page 137. 

Micromelum Blumg. — Calyx urceolate, entire, persistent, petals 5, linear spreading. Sta- 
mens 10, free: filaments subulate, alternately shorter: anthers roundish, didymous. Owiry 
5-celled, cells 2 seeded, (superposed) style thick, stigma obtuse, berry dry, lamellated within, 
with 5 intoried (spirally twisted) papery dissepiments. Testa of the seed, (spermodermis) 
membranaceous. Cotyledons, foliaceous, twisted. 

A tree with unequally pinnated leaves, alternate, oblique, leaflets, and terminal corymbs. 

One species only was known to Blume, namely, M. pubescens having from 7 to 9 ovate, 
obtuse, acuminate, leaflets, the under side of which with the young shoots and corymbs are 
clothed with pubescence. 

It will appear from this character that the habit of the plant which I have figured, as a 
doubtful Micfomeluniy which is a scandent armed shrub with simple leaves and axillary flow- 
ers, diflfers widely from the true one, so much so indeed, that had I then been acquaint- 
ed with the true Micromelum I should never have thought of referring it to that genus, 
even under the protection of a doubt. Since the figure was printed, I have had an oppor- 
tunity of examining a true Micromelum and find it differs from my plant in another and 
much more important point, to which, when naming it, I did not suflSciently advert in 
the written character, namely, the intorted or twisted partitions of the fruit, and even of the 
ovary when but little advanced. Thus differing in structure, and so widely in habit I can no 
longer hesitate in considering this plant as forming the type of a new genus intermediate between 
Micromelum and Luvunga: having the quinary flowers and 5-celled ot^ary of the former, (but 
wanting its erect arborious habit, and the spiral partitions of its impregnated ovarium and 
fruit,) and the scandent habit of the latter ; (but wanting its 3-celled ovary and quaternary in- 
florcseence.) My first thought, on discovering that it could not possibly be received as a Micro- 
melum, was to refer it to Luvunga with a modified generic character. l*iie character of Luvangm 
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is to have quaternary sepals and petals, 8 stamens, and a 3-celled ovary, with 2 superposed 
ovules in each. To admit my plant it would require to stand thus— Calyx 4-5 lobed, 
petals 4-5. Stamens 8-10, free or united at the base. Ovary 3 or 5-celled, with 2 super- 
posed ovules in each. Scandent armed shrubs, with ternate, or simple leaves, and axillary 
solitary, or racemose, " pretty large, white, fragrant flowers" (Roxb.) Such a union is however 
very objectionable as combining two plants, one with the number of petals and cells of the 
ovary equal, and the other with them unequal. I therefore pursue what I consider the more 
judicious course, that of forming a genus for the reception of this plant. 

LuvuNGA.— Hamilton. — The following is Roxburgh's description of the fructification of 
his Limonia scandens, now Luvunga, Flora Indica, 2 pa^e 380. " Calyx I leaved, cylindric 
with the mouth cut into four short, truncate divisions. Petals 4, linear oblong, fleshy, recurved. 
Filaments 8 ; the lower half united into a firm, fleshy tube. Anthers linear, incumbent. Germ 
conical, elevated on a fleshy receptacle, 3-celled with 2 vertical ovula in each, attached to the 
axis. Style cylindric. Stigma entire, roundish. Berry oblong, somewhat 3-lobed, size of a 
pigeon's e^g, pretty smooth, pulp of a resinous nature, and odoriferous, 3-celled. Seed solitary, 
oval, somewhat pointed at the apex, covered with a single greenish-veined integument. 
Perisperm none. Embryo conform to the seed, inverse. Cotyledons oblong, green, fleshy. 
Plumula 2-lobed. Radicle ovate, superior." 

Two species of this genus are named in Wallich's list, namely, L, scandefis and L. Tavoy^ 
ana — Roxburgh thus characterizes the former, his Limonia scandens " Shrubby, scandent, 
armed, leaves ternate, leaflets lanceolar, entire : [flowers racemose,] : berries 3-seeded" Roxb. 

The following character will I think distinguish my new genus from all the others 
of the order. 

Paramignva R. W.— Calyx urceolate, obtusely 5-lobed at the apex. Petals 5, lanceolate. 
Stamens 10, free : filaments compressed, subulate at the point : anthers oblong, obtuse, attach* 
ed by the back. Torus fleshy, cup-shaped, lobed at the apex ; embracing the base of the ovary. 
Ovary obtuse, 5- celled, partititms fleshy, not twisted. Ovules 2, superposed, in each cell, at- 
tached near the middle of the axis. Style thick, length of the stamens. Stigma capitate, 
obtuse, somewhat lobed at the apex. Fruit pomacious ! endorcarp 5-angled, between coriaceous 
and fleshy, surrounded by cellular pulp and rind, one (always ?) celled by the rupture and ab- 
sorption of the partitions. Seed. — Scandent, armed shrubs ; spines axillary reflexed. Leaves 
simple, ovate, lanceolate, acuminated, glabrous. Flowers axillary, solitary, oi rarely 3 or 4 
together, rather large, white, very fragrant. The fruit ovate, obtusely 5- angled and furrowed 
between^ clothed with short matted pubescence, the seed I have not seen. 

The scandent habit, associates this genus with Luvunga, from which it is removed by the 
symmetrical petals and cells of the ovary, the predominance of the quinary not quaternary 
ivumber of parts, and the free not united filaments, but above all, by the distinct endocarp of the 
fruit. I first found it in the jungles about Courtallum its long decumbent branches, spreading 
in all directions among the surrounding bushes, forming a nearly impenetrable brush-wood ; I 
afterwards received fine specimens through the kindness of Colonel Walker from Ceylon, and 
very recently one in fruit, but in a bad state for examination, from Mr. Nimmo, of Bombay, 
lliis last is the only fruit I have seen. 

Only one species is yet known, the one here figured — It varies however in having larger, 
and more decidedly ovate leaves, and smaller thorns, differences depending I apprehend on 
luxuriance only. 

The species of Micromelum the examination of which enabled me to determine, that the 
above was really a distinct genus, is a native of Ceylon, and does not seem to differ from Blume's 
M, pubescens. 

ATALANTIA. The habit and general appearance of both plants are 

tlie 82iIHC 

The following brief eharactert will sufficiently dis- 
liDgaiih my two species of Ataimtia. QLYCOSMIS. 

J, mma^hyUa DeC. Style as long as the stamens, j mentioned above, that I had met with what I con- 

»Ugraa8u6cai»itate, lobed. sider a new species of this genus. The following 

j1. ptatgsffgmu. R. W. Style wanting, stigma large, character may pei haps suffice to distinguish it from tfar 

Hal^ appreued to the apex of the ovary. preceding species • 
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S. macrocarpa. R. W, Shrubby, leaves pinnate, leaf- 
leth 3-5, obiongjUinceolate, attenuated at the base, acu- 
minated aljove, qtiile entire; panicles terminal, corym- 
bose small: fruit globose, about the size of a cherry, 
contracted at the base into a short podocarp. 

Couriallum in dense jungies* 

The large size of the fruit forms the best distin- 
guishing mark : in all the otherspecies it scarcely ex- 
ceeds the size of a pea, in this it is as large as a mode- 
rate sized cherry. 

SCLEROSTYLIS. 

Of this genus there appears to be several species, 
all of wliich seem hitherto to have been confounded 
Mith Ataiant'ia, Among my specimens I find the fol- 
lowing^ series of forms each of which may perhaps be 
ccmsidered distinct species— and all distinct from 
Roxbur<^h*s Lhnonia biiooularis our S. afaiantwide.s\ 
Takini^ that species as the original type of the Indian 
branch of the )[^enus, it is distinguished from the 
following by having fascicled, subsessile, axillary and 
terminal, quinary, tiowers: i.e. the cnlyx, 5-lobed; the 
corolla Orpetaled: and iO stamens: filaments free, not 
united. 

From this character all the other Indian and Ceylon 
ones with which I am acquainted depart in having qua- 
ternary flowers, some still further recede by having the 
filaments united into ^x tube as in Atalantki. Taking 
these marks as so many point-s of distinction the genus* 
may be thus subdivided. 

* Flowers quinary. 

.S^. atalaniioides W* and A. 

** Flowers quaternary. 

t Filameuts cohering into a tube, 

S, racemosa (R. W.) Thorns large, leaves ovate, 
more or less emarginaie, racemes axillary, simple or 
branched : flowers v illous, subsessile, petals 4, siamen^ 
8, filaments unitetl to near the apex, into a lube, ovary 
2 or 3-celle(i, fruit globose. 

Jtatanlia racemosa (partly) W. and A. Prodromus, 
pageUi. 

*S^. prtrrt/o/ia (R. W.) Sparingly armed, leaves nar- 
row, elliptic, oblong, slightly acuminated and emar- 
ginate ut the apex, racemes axillaiy, solitary, or paired, 
abfMit as long as the leaves, flowers rather remote, 
longish [ledicelled, segments of tlie calyx pointed, 
petals n»flexed, filaments united into a tube, fruit 
globose, small. 

Atalantia racemosa (W. and A.) partly. 

This in the size and form of its leaves seems very 
nearly allied to Roxburgh's Limonia bUocularis, but 



differs in having racemose quaternary, not fascicled 
quinary flowers. 

S. ovalifoiia R. W. Leaves broadly oval, attenuated 
at the base, very slightly and obtusely acuminated at the 
apex, racemes axilLiry, short, few flowered. Flower:; 
short, pedicelled, filaments united to the apex; ovary 3 
(always ?) celled, stigma clavate. 

tt Filaments compressed free, 

S. Aruotiiana R. W. Armed, or occasionally without 
thorns, leaves ovate, very broad :nid rounded at the base, 
acute, or somewhat obtuse, and slightly emarginate at 
the apex, tiowers axillary, fascicled, pedicels 1-flowered, 
or rarely 2 or 3 flowered, tilaments free to the base, com- 
pressed, suddenly attenuated at the point, anthers cord- 
ate at the base, stigma clavate, 

Ceylon, — Colonel Walker. 

The broadly ovate short petioled leaves and congested 
flowers, afford the best marks by which to distinguish 
this from the following. 

S. Ceijlanica. Leaves o\^l, attenuated at the base, 
very obtuse and entire, or slightly emarginate at the 
apex: racemes axillar)', solitary, about half the length 
of the leaves, many flowered, (20 to 30) flowers longish, 
pedicelled, filaments free, much compressed, or some- 
what winged, anthers cordate at the base, stigma clavate. 

Ceijlon, 

One or other of these or perhaps both go to form, I 
think. Dr. Arnott's Bissoa ceyhnlca. So far as my speci- 
mens enable me to judge they ought to be kept separate. 

In addition to these 5 species I have specimens of an* 
other from Malabar, but being in fruit only, I refrain 
from introducing it here. I may obser\'e in conclusion 
that it appears to me the whole genus requires further 
revision. 

MICROMELUM. 

The only specimen I have seen of this plant closely 
resembles Berg era Roni^ii in form. It is every where 
clothed with short whire pubescence, the leaves are 
pinnate, leaflets 7-11, ovate, acuminate, blunt, emar- 
ginate, somewhat oblique at the base. Flowers small, 
numerous, forming large terminal corymbs, the o vary- 
thickly covered, with longish while hairs. Should 
this on comparison with the Java plant be found to 
differ, I would recommend its being called AT. Cey- 
lamca, 

PARAMIGNYA, 

P, monophylla. Of ibis plant I have seen two 
varieties, but not sufliciently distinct to admit of their 
being considered species. 



EXPLANATION OF PLATE 4L 



1. Limonia alata — natural si2e.-"2. A flower ex- 
panded. 

3. Stamens. 

4. Ovaiy, style and stigma, the calyx partly removed 
to bring them into view. 

. 5. Ovary- out vertical y, showing the pendulous 
coUaterai ovules. 



6. The same cut transversely to show its 5 cells. 

7. A full grow^n fruit. 

8. A seed.— 9. The same cut transversely. 

10. The testa removed, one of the seed lobes showing 
the embryo next the hilum — all more or less magnified^ 
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EXPLANATION OF PLATE 42. 



1. Paramignya monophylla, R.W. (Micromelam? mo- 
nophyllum) — natural size, 

2. An expanded flower. 

3. The same, the calyx partiallv" separated and the 
petals and stamens removed, to snow the cup-shaped 
plaited torus, ovary, style, and stigma. 

4. Stamens and anthers, filament compressed, suhulate 
at the apex. 



5. The 5-celled ovary cut transversely. 

6. The same cut vertically, showing the ovules super- 
posed. 

7. A portion of a leaf magnified, to show the pellucid 
dots. 



XXXII.-HYPERICINEiE. 

In proportion to the extent of its distribution over the surface of the earth this is a small 
order, about IGO or 170 species being all that is yet known, though found in every quarter of 
the globe. Its forms are about as varied as its distribution, consisting of herbs, shrubs, and 
trees. The juice is usually resinous, often yellow, resembling that of the Guttiferoi : the 
stem in most, and the branches in nearly all, have swollen articulations, and are 4-sided in the 
intervals between the joints. The leaves are opposite, simple, entire, or crenulated ; with mar- 
ginal glands ; sessile, or attenuated into the petiols, for the most part perforated with pellucid 
glandular points, the margins sometimes marked with black opaque dots. The flowers are 
regular, bisexual, often forming terminal dichotomous cymes, and usually yellow. 

Calyx persistent of 4-5 sepals imbricated in aestivation. Petals hypogynous, twisted in 
aestivation, obliquely veined, as many as the sepals, alternate with them, usually withering, 
becoming, after anthesis (blowing) variously twisted or involute on the margin in different 
species. Stamens indefinite 3-5 adelphous, rarely monadelphous, or quite distinct. Anthers 
versatile, dehiscing longitudinally. Ovary solit^y, consisting of 3-5 united carpels, 3-5 celled, 
cells with numerous ovules. Styles as many as the carpels, distinct or connate. Stigmas simple or 
capitate. Fruit baccate, or capsular with several valves, and a septicidal dehiscence, usually 
several celled with the placentae in the axis, sometimes I -celled 'with the placentae, parietal. 
Seeds minute, indefinite, or few, in each cell, albumen none. Embryo straight, radicle next the 
hilum. 

Affinities. The relationship existing between this order and Guttiferce seems to be uni- 
versally admitted, as in all systems of Botany they are placed near each other, but yet the dif- 
ferences seem so manifest, that it appears next to impossible to confound them. This I am 
disposed to attribute to the circumstance of their most striking points of affinity appertaining 
rather to the products of vegetation and properties than to their botanical characters, i. e, the 
structure and arrangement of the parts of fructification : which are sufficiently distinct in the 
two orders. The capsular, few celled polyspermous fruit, of Hypericinece, can scarcely be mis- 
taken for the baccate indehiscent few seeded pulpy orangis-like fruit of the GM^/e/ere^— exclu- 
sive of which the quinary, not dinary or quaternary disposition of the flowers, form another very 
marked distinction : in a word, considered with reference to the structure of their inflorescence 
only, the marked affinity found to exist between the two orders is only perceptible in extreme 
cases, while the differences observed in the character of the fruit of different genera, renders it 
difficult to say to how many other orders they approach. 

Gkographical Distribution. Few orders of the same extent have an equally general 
distribution over the surface af the globe; every quarter partaking more or less extensively. 
India, and the adjoining islands, judging from Wallich's list participating, with the exception of 
Korth America, more largely than any other, 31 Indian ones being there enumerated, while 41 
is the number set down for the whole of North America, and 19 for Europe. The Peninsular 
Flora however, so far as is yet known, boasts of very few, four or five species only having 
been discovered, and all from the more elevated regions. These, according to a recent expositi- 
on of the order by M. Spach, ( Annalea des Sciences JVaturellesJ are referred, and on good 
grounds, to two distinct genera, JVorysca and Brathyx, the former including our Hypericum 
mysnrensp. and Hookerianum, the latter //. jnponicmn and fVightianum, which for the future will 
respectively be called Nory-^ca mysurensts and Hookeriana, and Brathy's Japonica and fVigh- 
liana. The characters of these genera will be afterwards given. 
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Properties and Uses. These were formerly believed to be of the most valuable description, 
but modem experience does not confirm the ancient belief. One species^ Hypericum androtcB* 
mum once enjoyed so prominent a reputation on account .of its supposed sanative properties as to 
receive the name of All heal, and hence the English name Tutsan from Toute-saine, on the 
supposition that it cured all diseases and wounds, but, notwithstanding, has now fallen into total 
neglect. Many species when rubbed between the fingers exhale an aromatic re.sinous odour 
which is communicated by infusion to alcohol and oil, imparting to them a reddish colour ; and 
appears referable to a resinous principle which they contain. They also contain a gummy mat* 
ter in greater or less abundance. Some of the American species abound in a yellow juice^ pos- 
sessing more energetic properties '^ that obtained from Vismia guineensis, a Mexican and 
Surinam tree is known in commerce, and called American Gummi gutta (or gamboge)" Royle^s 
Illustrations. So far as the Indian species are concerned nothing is known of their properties. 

Remarks on Genera and Species. Previous to the investigations of M. Spach the number 
of genera referred to this order amounted to 12 only. These under his scrutiny have been 
augmented to 27 : species of 23 of which were formerly united under the large and very com- 
plex genus Hypericum. To give a complete view of this order as it now stands, would require 
more space than can be here devoted to the subject, I shall therefore content myself for the pre- 
sent with giving some of his sectional characters, and the generic characters of a few of the genera 
which we either already know, or may expect to find, in India. Species of both the Peninsular 
genera I have now figured, viz. Norysca mysorensis, Icones No. 56, and Brathys fVightiana, 
No. 43 of this work under the old name Hypericum, 

M. Spach divides the order into two jxrincipal tribes under the names of Desmostemone^ 
and Hyperice^, which are again subdivided into sections. Of the first tribe, as only a few 
species seem referable to the Asiatic Flora and none of these strictly speaking Indian, being 
natives of the eastern islands or China, I shall only give the character with one of its sections, 
and one genus, which I have h ad an opportunity of examining, and pass on to the second^ 
which^ as being of more importance to the Indian Botanist will be more fully explained. 

Tribe 1st. — DESMOSTEMONE.fi. — Petals equal sided^ within, above the base, tery often fur- 
nished with a little pit or appendage. Stamens triadelphous or pentadelphoos, the androphore 
(united portion of the filaments) longer than the filaments, or very rarely shorter : each alter- 
nating with a gland or hypogynous scale. Pericarp oCten fleshy or drupacious. Seeds usually 
compressed or winged^ the radicle sometimes replicate. 

Section 2. — Tridismine^ Sp. — Stamens persistent, 3 adelphous ; androphores polyan- 
drous, longer than the filaments, with a coriaceous scale alternating. Ovary 3-celled, 3-styled, 
with the ovules definite, or indefinite in number, ascending, winged ! Pericarp capsular, (the 
eentral axis wanting or slender) often loculicidal ! Seeds cylindrical, broadly winged above ; 
Embryo straight. Trees or shrubs, corolla often white or reddish. 

Ancistrolobus Sp. — Sepals erect, persistent. Petals subpersistent, inappendiculate. 
Hypogynous scales convolute. Androphores strap-shaped, filamentiferous, nearly from the 
base; anthers reniform, eglandular. Ovary, cells with 5-6 ovules; ovules attached to the base 
of the cells. Style, thicker above. Stigmas capitate, papillose. Capsules coriaceous, oblong, 
roundish : cells few seeded, partitions cartilaginous, placentiferous at the base. Seeds oblong, 
smoothish : wings reticulated, margined with a nerve ; cotyledons as long as the radicle, hooked 
at the apex. Peduncles, axillary and terminal, 1-5 flowered. 

Of this genus I have had an opportunity of examining one species from Mergui, for which 
I am indebted to W. Griffith, Esq. It is not improbable that it may prove new, but as I am 
unacquainted with the rest of the genus I refrain from naming it. 

The plant is a tree or shrub with slender terminal branches, glabrous, the leaves oblong, 
elliptical, obtuse at the apex, slighlly attenuated at the base, gradually tapering into the petiol, 
the larger ones from 3 to 4 inches long and about 1^ broad, those having flowers in their axils 
scarcely half the size. Flowers axillary, solitary, short petioled. Sepals and petals rounded 
and obtuse above, the petals slightly oblique at the base. The stamens very numerous, densely 
isbvering the baok of the ligulate androphores, filaments short, slender, anthers minute. Hypo- 
gynous scales, cuniate, saccate at the apex, from the contraction of their reflexed margins. 
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Cells of the ovary with about six winged otulea^ the mature fruit I hate not seen — ▼. n. s. ex. 
Herb. Griffith, No. 1104. 

Tribe 2d.^ — HYPERiCRiE. — This tribe is characterized by having pretals unequal, or rarely, 
nearly equal sided, (without pits or appendages at the base) and usually contorted in aestivation. 
Stamens either altogether free, or monadelphous, or 3-5 adelphous at the base. Hypogynous 
scales or glands, sometimes wanting. Pericarp (very rarely indehiscent) a septicidal capsule, 
or sometimes composed of three deciduous indehiscent cocci, fvel rare dieresilis* tricocca) 
Seeds terete, wingless, often somewhat curved : radicle terete, elongated, obtuse, never reph- 
cate ; cotyledons somewhat foliaceous, very short. 

This tribe is divided into five sections, the characters of each of which I shall introduce. 

Section 1. — DROSANTHiNSiE. — Calyx, 5-cleft or parted. Petals equal, or nearly equal- 
sided, unguioulate, marcescent (withering in the flower without falling off) twisted after ex- 
pansion, (anthesis). Ovary 3-celled, 3-coccus, 3-styled. Ovules horizontal or ascending, 
definite or indefinite in number, (6-12 in each cell) the mature cells 1-3 seeded, at length deci- 
duous, along with the central placenta. — To this section two genera belong, neither of which 
however, has yet been found in India, all the species hitherto discovered, being from Persia or 
Asia Minor. 

Section 2.— Htperineje. — Calyx, 5-parted or cleft, (very rarely, five distinct sepals in a 
double series). Petals marcescent, unequal sided, convolute, or contorted after anthesis 
(blowing). Stamens 3 adelphous, persistent. Ovary 3-celled, many ovuled, 3-styled. Cap- 
snles septicidal : central placenta undivided, and with the valves persistent. — Three genera are 
referred to this section, but only one of them so far as I know, has representatives in India. 
To this section belongs the greater part oi the European species oi the order. 

Section 3. — ANDROscEMiNBiB. — Sepals 5, most frequently in a distinct double series, and 
very unequal. Petals withering or deciduous, unequal sided, after anthesis contorted, or the 
margins convolute. Stamens pentadelphous, (very rarely, 4-6 or 8 adelphous, or monaddphous, 
at the extreme base) withering, or deciduous. Ovary, 3-5 (rarely 6-8) celled, many ovuled. 
Styles equalling the number of the cells, often united towards the base, or even nearly to the 
apex. Capsules septicidal, very rarely baccate, or indehiscent — To this section seven genera 
belong, all separated from the eld genus Hyperictem, one of these is Norysca. 

Section 4. — BRATHVDiNBiB Sf. — Sepals 5, (very rarely 4) petals deciduous or withering, 
and after anthesis, involute from the apex to near the middle, unequal sided. Stamens either 
altogether free and deciduous, or monadelphous at the base and then withering. Ovary, one or 
3-celled, 3 (rarely 3) styled, sometimes the styles altogether concreted as if one styled, ovules 
numerous. Capsules 2-3 valved. 

This section includes four genera, one of which is Brathys. 

Section 6. — AscYRiNBiB Sp. — Sepals 4, distinct in a double series, cruciate; the two ex- 
terior large, (one above the other below), during flowering, and after anthesis valvate : two in- 
terior (lateral) very small (sometimes scarcely conspicuous) included. Petals 4, cruciate une- 
qual, and unequal sided. Stamens persistent, somewhat monadelphous at the base, ovary 
1-celled, 2-4 styled. 

To this section only one genus Aecyrum is referred. 

The following genera are known to exist in India, on which account I shall introduce 
Spach's generic characters. 

Hypericum. — Section Hyperineee. Calyx 4-5 parted, sepals equal or unequal, after 
anthesis, erect, very rarely reflexed. Petals marcescent, scarcely unguiculate, spreading horizon- 
tally during flowering. Androphores bearing from 5 to 30 stamens. Ovules in each cell, in two 

* I am uncertain about the exact meaning attached to this word, but presume the author wishei to express a fruit analogous 
to that of Oerantace^e. That consists of a series of indehiscent carpels, which separate entire, with their seed inclosed at the 
fenod of natoritj, leaving the central axis or gynobase to which they weie articulated in its place* 
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or four series. Stigmas pointed or sabcapitate. Capsules cartilaginous or papery, (rarely coria- 
ceous) for the most part tri-cephalous, placenta nerve-like, or pyramidal, 3-sided — Mr. Royle 
found Hypericum perforatum on the Himalayas, and it seems not improbable other species 
may be found. 

NoRYSCA Sp. — Section Androsceminece. — Sepals coriaceotis, nearly equal, erect after an- 
thesis. Petals somewhat knife-shaped, obliquely acuminated, deciduous. Androphores 5, very 
short, deciduous. Ovary, 5-celIed. Styles 5, often united to near the apex. Stigmas minute, 
suborbiculate. Capsule 5-celled, somewhat coriaceous, placenta pyramidal, 5 sidecl, 5 crested, 
(the crests bearing the seeds) persistent. Seed nvinute, straightish. 

To this genus our Hypericum mysorensCy Prod. 1, page 99, belongs (A*, mysorensis, 
Wight's Icones, No. 56, JST. myrtifolia ? Spach) and H. Hookerianum^ perhaps also, several of 
the Himalayan species. 

Brathys. Mutis and Spach. — Section Brathydinece. — Sepals 5, unequal, or about equal. 
Petals, hatchet-shaped (dolabriformia), cuspidate, withering, involute after anthesis ! Stamens 
somewhat definite in number, (9-30, rarely 5) or indefinite, (40-100) persistent. Ovary, 
1 -celled. Styles 3, (rarely 4-6) straight or recurved, distinct. Stigmas thickish, subcapilate. 
Capsules papery, or sub-coriaceous, 1-celled, 3 (rarely 4-6) valved, placentas filiform, or nerve- 
like. 

To this genus our Hypericum japonicum and Wightianum, (the plant here figured) and 
an intermediate form, perhaps a species, lately found in Mysore by Lieut. Munro belong. Of this 
last, my specimen does not enable me to determine whether it is really a species or only a luxu- 
riant variety of B.japonica. It appears to be a much larger plant, has two stipitate glands on 
eaeh edge of the sepals, and the margins of the leaves are furnished with a row of black dots. In 
our characters of both B.japonica and TVightiana, it is particularly mentioned that the 
leaves have not black dots, which led Mr. Munro to conclude that this one was certainly 
new on account of its having them. On looking for them, I found that the black colour had 
iaded in drying leaving very pale brown spots, only to be observed by the most careful examin- 
ation, similar ones are sometimes, though not always found on the leaves of both the others, 
whence I conclude this is a character of no value from its not being constant even in the same 
species, nor even on all the leaves of the same plant : the stipitate glands of the calyx, I 
think, a better character. The minute and copious analysis of B. Wightiana in the accom* 
panying figure will afford a correct idea of the characters of the genus, and if compared with 
those of J^orysca,mll prove, that, it is not without good reason the overgrown and polymorphous 
genua Hypericum is broken down. I acknowledge that, judging from characters only, I think some 
of M. Spach's genera are made to rest on points of perhaps too trivial importance, but gene- 
rally, I believe, it will be found we are great gainers by his labours, for previously a more unsa- 
tisfactory genus to examine scarcely existed in the vegetable kingdom. 

P. S. — After this account of Hypericinece was written and partly in type, I was led in the 
course of my examination of GuttifcrcBj to the very unexpected conclusion, that the genus 
XanthochymwSy could not be retained in that order, and that, with the exception of the seed 
alone it is much more justly referable to the tribe Desmostemonece of this order, than to Outti^ 
ferce. My reasons for adopting this opinion will be explained while treating of Guttiferce, and 
will I thiuK fully establish its correctness, and at the same time still further prove the inti- 
mate relationship existing between these two orders. 

EXPLANATION OP PLATE 43. 

1. Brathys (Hypericum) Wightiana — natural size. 8. A seed. 

2. An expanded flower. 9. The same cut transversely. 

3. Anthers. 10. The testa removed. 

4. The ovary somewhat advanced cut transversely, II. The embryo. 

showing it 1-celled with 3 parietal placente. 12. A portion of a leaf magnified, to show the pellu- 

5. A fruit nearly mature — natural size, cid dots — tcith the exception mentioned^^atl more or less 

6. The same magnified. magnified, 

7. The mature iruit after dehiscence, showing the 
manner in which the ralves separate from the placent®. 
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XXXIII.-GUTTIFERiE. 

This is a small^ strictly tropical, order, few being found to extend even a very few degrees 
beyond the tropics. For the most part it consists of trees, many of considerable dimensions, 
abounding in yellow resinous juice, that of some of the species, forming the well known Gam- 
boge of commerce. The leaves are opposite, coriaceous, usually short petioled, simple, entire, 
I -nerved, with numerous transverse parallel veins, and without stipules. The flowers are either 
hermaphrodite or unisexual, either axillary, solitary, or racemose, or in terminal panicles ; occa- 
sionally in lateral fascicles. 

CaljTx free, often persistent, 2-4-6 9X 8 sepaled,the sepals often coloured, resembling petals, im- 
bricated by alternate pairs, the exterior ones often larger. Petals hypogynous, as many as the 
sepals, and alternate with them, or occasionally there are 4 in a 2-sepaled calyx, the outer pair 
passing insensibly into sepals. Stamens numerous, filaments either distinct, or combined into one, 
or four parcels, rarely definite ; when unisexual, more numerous in the male flowers. Anthers 
adnate, one, two or 4-ceIled, bursting either lengthwise, transversely across the apex, or are cir- 
cumsissile, sometimes, they open by a pore. Disk none, or prolonged in form of a rudimentary 
ovary in Mangostana. Ovarium solitary, superior, one or several celled, ovules solitary, or 
several, erect, or attached by the middle to a central placenta. Style none, or short. Stigma 
peltate, entire, or radiate and lobed. Fruit, either dry or succulent, one or several celled, 
with one rarely several seed in each cell. Seeds, frequently nestling in pulp, their coat thin 
and membranous apterous, frequently with an arillus. Albumen none. Embryo straight^ coty- 
ledons thick, inseparable : radicle either turned to or from the hilum. 

Affinities. These have been already indicated under Ternstrcemiacece and Hi/pericineae, 
the orders most nearly related to this, and the distinguishing marks pointed out : to these 
therefore I beg now to refer merely observing, that hitherto, so far as my opportunities of ex- 
amining the Indian representatives of these orders extend, I have found no difficulty in discri- 
minating between them. I do not mean by this to assert that difficulties are not found in distin-* 
guishing between these orders as now defined, but simply, that the Indian species seem mostly 
to appertain to the more marked, and least equivocal forms of each. Some further observations 
bearing on this subject will be found under the head of ' Remarks on genera and species' below. 

Geographical DisTRieuTroN. This, as remarked above is strictly a tropical order, very 
few species extending beyond that limit, Xanthochymus pictorius being mentioned by Mr. 
Royle as a remarkable exception, and niy Calophyllum Walkerii may perhaps be adduced as a 
second example, for although a native of Ceylon, yet it is found only on the highest parts of 
the island at an elevation of about 7000 feet. These however can at best be considered as 
doubtful exceptions to the genei^al rule, that they are confined to low moist localities partaking of 
a warm and humid climate, since neither can be viewed as genuine members of the order. This 
prediliction for warmth and moisture satisfactorily accounts for their predominance on the west 
coast of the Peninsula,where some species greatly abound, as compared with the east where very 
few species are found, and these very rare, being nearly confined to warm sheltered alpine valleys, 
enjoying a more humid climate than the plains. The southern provinces of Ceylon, Silhet, the Te- 
nasserim coast, and {eastern Archipelago, each partake largely of this order : wherever in short 
there is high temperature combined with much moisture there they are found. In tropical Ame. 
rica they are said to be more numerous than in Asia, this however may be doubted, as it appears 
from Wallich's list of Indian plants, that including Xanthochymt{s he had no fewer than 40 
Indian species ; while Mr. Don's system of plants, the last work published giving a complete cata- 
logue of the order, has but 79, and these do not include several Javanese species published by 
Blume, to which it may be added, we have every reason to believe there are very many yet un- 
discovered in India and her islands, the Botany of every part of which has been less perfectly 
investigated than that of many parts of tropical America, though in truth, there is still a rich 
harvest for the enterprising Botanist in both countries. In continental Africa the order is 
nearly unknown, but several species are natives of Madagascar and the Mauritius. 

Properties and Uses. DeCandoUe remarks that without doubt the Guttiferce would 
prove of great value, both for medicine and the arts, were they not exclusively confined to the 
warmest climates. As ornamental trees they are certainly not surpassed by any in the vegetable 
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kingdom, and if we may judge of others from what is known of the Pinney free fCalophyL 
lumj the timber of some at least must be very valuable, but little seems yet known regarding 
it. Roxburgh generally so attentive to the uses and applications of the plants he des- 
cribes is altogether silent on this head respecting Guttiferce, contenting himself with the men- 
tion of several, the fruit of which is eatable, such as the well known Mangosteen ( Garcinia 
MangostanaJ the Garcinia coua, of Silhet and Malabar, the fruit of which is ** eatable, though 
not palatable" the G. Kijdiana, the fruit of which is " an exceedingly sharp but pleasant acid, 
and the aril or pulp, by far the most palatable part," and lastly, the Garcinia pedunculafa^' the 
fleshy part of the fruit, which covers the seed, and their proper juicy envelope or aril is in large 
quantity, of a firm texture, and of a very sharp pleasant acid taste. It is used by the natives 
in their curries and for acidulating water." As it retains its qualities when cut into slices and 
dried, he suggests, that it might be advantageously employed on long voyages as a substitute 
for lemons or limes. The pulp of the fruit of Garcinia paniculata he thinks more like that of 
the Mangosteen, than any thing else he can compare it to. The parched climate of this portion 
of India renders it unlikely that we shall ever succeed in introducing many of them here : 
Roxburgh tried in vain for 35 years to make the Mangosteen grow and be fruitful in Calcutta. 
The attempts made in the gardens of Courtallum have been more successful, for there two or three 
trees annually ripen their fruit, few in number it is true, but the trees are still young. Plants 
raised from seed saved from these trees were, I learned some time ago* thriving in Mr. Hux- 
ham's plantations in Malabar. From this source therefore, it seems not improbable, the tree 
will extend along that coast the climate of which appears congenial to the plant. 

Of those producing Gamboge, Roxburgh particularly mentions two kinds, namely, Xantho- 
chymus pictorius and Garcinia picloria. The juice of the former differs so very widely in its quali- 
ties from good Gamboge, that it can never be expected to prove valuable as a pigment, until 
its chemical constitution is better known than it was to Roxburgh, and measures can be adopted 
to render it more manageable in the hands of the artist. This result the imperfect analysis 
of Dr. Christison seems to indicate, is most unlikely, since however well known, it does 
not possess the elements of Gamboge : a further confirnf>ation of the opinion, expressed above, 
that it is not a genuine Gutfifera, That of the latter is described as affording a bright 
coloured superior Gamboge when recent, but the colour liable soon to fade. The tree or trees, 
however, which produce the Siam or Chinese Gamboge of commerce is not yet known, though 
the result of late enquiries on the subject in Ceylon, leave scarcely a doubt, as to it or them 
being members of this family — neither is the kind of preparation known, which the finer kinds 
undergo to fit them for the European market. The account given of the course of this 
article to the European market is, that it is produced in Siam and carried thence to Singapore, 
whence it is imported into England by the China ships. 

The best account we yet possess, so far as I am aware, of the qualities and composition of 
Gamboge is given in a paper by Professor Christison of Edinburgh, " On the sources and com- 
position of Gamboge, with an examination of some analogous concrete juices" published in the 
second volume of Hooker's Companion to the Botanical Magazine, the whole of which article 
I should, had space permitted, have transferred to these pages, as being so much more 
generally read in this country than the work in which it originally appeared. Some extracts 
from this masterly memoir I shall however introduce, in the hope that they may lead to still 
further enquiry both in this country and in the eastern Archipelago, where the tree producing it, 
is most probably indigenous, and prove the means of putting us in possession of flowering 
specimens of the plant thereby enabling us to set at rest this long agitated question, viz., 
what is the tree that affords the Gamboge of commerce? — one Ceylon tree, the one here figured 
under the name of Hebradendron Camhosieoides, has been ascertained to produce a Gamboge, 
agreeing in nearly all respects with the best Siam Gamboge, whence it is presumed, and on 
good grounds, that a nearly allied, if not the identical, species is the one that produces the Gam- 
boge of commerce, which it would appear from the enquiries of Dr. Christison is altogether 
derived from the eastward, none having as yet been exported from Ceylon for the English 
market. 

Of the Ceylon tree, Dr. Graham, Professor of Botany in Edinburgh, has given a very in- 
teresting account in the same volume of the Companion to the Botanical Magazine, and shown 
that it is totally different from the Stalagmitu Cambogioides of Murray, the tree hitherto sup- 
posed, on most insufficient grounds, to be the source of this very valuable substance. 
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The following are the extracts, promised above, from Dr. Christison's paper, and which 
though copious, afford but a very imperfect idea of the mass of information embodied in this 
lucid and scientific memoir. 

** The source of Gamboge has long been a subject of doubt and controversy among Phar- 
macologists and medical Botanists ; nor are the opinions and information, even of the most 
recent authors, by any means satisfactory. In order to understand thi^ enquiry thoroughly, it 
is necessary to be in the first instance distinctly aware, what are the articles to which the name 
of Gamboge is usually given, and whence they are obtained. 

In point of fact, a considerable number of kinds of Gamboge, differing more or less from 
one another in quality, and even in nature, as well as in their place of origin, are known in 
commerce. The most important and finest qualities are generally considered to come from the 
kingdom of Siam, and are imported into England from China by way of Singapore. Among 
these the wholesale druggist distinguishes by name at least two, and generally three varieties — 
pipe gamboge, cake or lump gamboge, and coarse gamboge. Pipe gamboge, which is invariably 
the finest, has sold in the London market during the last eight years, at prices varying from 
two shillings and ten-pence to five shillings a pound, exclusive of duty.* Cake or lump gam- 
boge is sometimes very nearly equal in quality to the last, but is more commonly somewhat in- 
ferior, and therefore sells for at least three-pence a pound less. The two qualities are some- 
times mixed in the same packages ; sometimes each package contains but one ; and frequently, 
on the other hand, the cases contain not merely pipe and cake gamboge, but likewise^ore or 
less of a very inferior sort, by the presence of which the price is materially affected. This in- 
ferior sort again, of which there are probably many varieties confounded together in the rude 
nomenclature of the English drug-market under the name of coarse gamboge, and which will 
be seen presently to be nothing else than a cake gamboge of low quality, often constitutes the 
entire contents of the package. In its crude state this is quite unfit for the purposes of the 
painter, and is equally rejected for medicinal use ; and consequently it bears so contemptible a 
character in the market, as to bring scarcely ten-pence a pound, when the other sorts are worth 
three or four times as much. For this statement I am indebted to Mr. Stead, an extensive 
and experienced wholesale druggist in London." 

" I. — Pipe gamboge is so termed in the nomenclature of the drug-market, from its pecu- 
liar form. It occurs chiefly in cylindrical masses, from three quarters of an inch to nearly three 
inches in diameter, commonly hollow, and often doubled upon themselves, and cohering. Not 
unfrequently several of these pipes or cylinders are firmly accreted into irregularly-shaped cakes 
or balls, two or three pounds in weight ; in which, however, the remains of the cavities may be 
traced, though much flattened. The surface of the unaccreted cylinders is dirty greenish yel- 
low, and striated, evidently from the impression of the reed moulds into which it is run when 
soft. Where several cylinders have been joined together, and squeezed into a cake or ball, the 
mass is usually wrapped in large leaves, which appear to belong to a malvaceous or bombaceous 
plant. Pipe gamboge I^ very brittle, and presents a somewhat conchoidal fracture, the surface 
of which is smooth, brownish yellow in tint, and glimmering in lustre. It becomes bright 
Gamboge-yellow wherever it is frayed or rubbed, and very readily forms an emulsion, or paste 
of the same hue, when rubbed with the wet finger. It has scarcely any taste ; but after a short 
time produces a sensation of acridity, especially in the back of the throat. Neither has it any 
smell; yet the fine dust, raised in pulverizing it, quickly irritates the nostrils, even in quanti- 
ties inconceivably minute, exciting a profuse flow of mucous, and some sneezing, but without 
pain. 

This variety of Gamboge is familiarly known to be an excellent and powerful purgative, 
which in the dose of three, five, and seldom more than seven grains, produces profuse watery 
discharges ; nor has there ever appeared to me any reason for dreading its effects, as our pre- 
decessors did ; for its action is seldom or never accompanied with much pain or other uneasi- 
ness, if it is thoroughly pulverized with some other finely pulverizable substance, such as cream 
of tartar. Yet on the other hand, it is a dangerous poison in large doses ; one drachm has 
proved fatal ; and the cause of death is violent inflammation of the bowels. I believe that the 
occasionally fatal effects of a nostrum much in vogue in the present day, under the name of 
Morison's Pills, have been satisfactorily traced to an over-dose of Gamboge." 

* Martinis History of the British Coloniefr i. 224. table. 
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The best solvent for separating the f^sin of Pipe gamboge is sulphuric ether. When 
agitated with the powder, a lively orange-red solution is obtained, which becomes Gamboge- 
yellow by dilution, and continues to show this tint when very greatly diluted, proving the ex- 
ceeding intensity of the colour. On distilling off the greater part of the ether, and then driv- 
ing away what remains by heating the residue in an open porcelain cup, a very beautiful, brittle 
resin is obtained, which has in thin layers a deep orange-colour and complete transparency, and 
in thicker masses a cherry-red tint, so dark as to produce almost complete opacity, and which 
possesses in fine powder a lively Gamboge-yellow hue.* It is remarkable that the very volatile 
fluid, sulphuric ether, adheres with great force to this resin, insomuch as to be the source of 
much trouble, and even error in a quantitative analysis. The vapour-bath heat of 2i2o F. 1 
found insufficient to drive off so much ether as to leave the resin firm when cold ; even at the 
temperature of "210°, maintained by means of a muriate of lime-bath for six hours, so large a 
quantity was retained, that the detached principles almost always weighed conjunctly three per 
cent, more than the crude subject of analysis ; nay, a heat of 400® subsequently applied for 
four hours by an oil-bath, which I considered the highest temperature to be safely applied to the 
resin, and which sent off copious bubbles of ethereal vapour, still left a slight surplus of weight 
in the separated principles when summed up. 

The ether leaves, in the case of Pipe gamboge, a flocculent matter, which, when 
thoroughly exhausted by the repeated action of the same fluid, coheres somewhat and acquires 
a very pale yellowish white colour. In fine specimens of this Gamboge I have always found 
the flocculent residuum to be composed entirely of gum, presenting the leading characters of 
the prototype of the gummy principle named Arabin, from its forming almost the entire mass 
of gum arabic. It is entirely and easily soluble in cold water, forming a pale yellowish solu- 
tion, which, when concentrated, becomes viscous, and when dried forms a transparent, reddish 
substance, of a mucilaginous taste without acridity. Braconnot thought the gum analogous to 
that of the plum-tree ; which, however, contains a considerable proportion of the insoluble 
variety of gum named Cerasin, a variety entirely absent in Pipe gamboge. 

The proportions of the two principles vary somewhat, as will appear from the following re- 
sults of trials made with one hundred grains of two distinct specimens apparently of the same 
quality. 

First. Second. 

Resin heated at 400^ till it ceased to lose weight 74.2 71.6 

Arabin, or soluble gum, heated at 212®, till it ceased to lose weight 21.8 24.0 

Moisture discharged by a heat of 270® 4.8 4.8 

Woody fibre , trace, trace. 

Total.,.. 100.8 100.4 
In another analysis so much as 27.3 per cent, of gum was obtained. But as the resin was 
not carefully determined, and there was therefore no check on the analysis, the accuracy of that 
result cannot be positively relied on. 

It follows that Pipe gamboge consists of resin and gum, without any volatile oil, which is 
a very common ingredient of other gummy resinous exudations. The large proportion of gum 
accounts well for its easy miscibility with water, by which, on the one hand, its suitableness for 
the purposes of the painter is judged of, and which, on the other hand, renders it in medical 
practice convertible into a smooth and perfect emulsion, without any of the additions usually 
resorted to for that end." 

«* 2. — Passing next to the lump or cake gamboge, it must appear evident, that the 
composition of this variety will vary much according to its quality,* * *" The chemical 
composition of Cake gamboge is also materially different. It is not, like the Pipe 
variety, entirely dissolved by the successive action of the two solvents, sulphuric ether 
and cold water. About eleven per cent, of insoluble matter remains, which in cold water sub- 
sides commonly in two layers, the uppermost white, and very finely pulverulent, the lower one 
greyish, and rather flocculent. The former proved to be fecula, entirely soluble in boiling 
water, and then giving an abundant blue precipitate with tincture of iodine — the latter quite 
insoluble in boiling water, with even six hours of ebullition, burning entirely away, with the 

• Its colour it to intense that it communicatei an appreciable yellowness to ten thoussind limes its weight of spiriS. 
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flame and odour of burning wood, and with a mere trace of earthy residue, and therefore ap- 
parently woody fibre, or lignin. The analysis of two samples gave results nearly concordant, 
as follows. One hundred grains were used, and all visible fragments of wood were excluded. 

First. Second. 

Resin, dried in oil-bath at 400« 64.3 65.0 

Arabin, dried at 26U« ,, 20.7 19.7 

Fecula, dried at 2l2o 6.2 5.0 

Lignin, dried at 212^ 4.4 6.2 

Moisture 4.0 4.2 

Total.. ..99.6 100.1 
The proportion between the gum and the resin is here identically the average proportion 
already mentioned as existing in Pipe gamboge; so that, on simply abstracting the fecula and 
woody fibre, an article is constituted of precisely the same chemical composition. This cir- 
cumstance, coupled with the presence of the particular principle fecula, and the vesicular struc- 
ture of the cakes, renders it extremely probable, if not certain, that cake gamboge is not simply 
a natural production, but rather a manufactured substance — an adulteration. For in the first 
place, it is the pure exudation plus so much impurity ; secondly^ fecula is not known to be pro- 
duced from the trunks, branches, or leaves of plants belonging to that part of the botanical 
system in which the true Gamboge tree undoubtedly will be found to be properly placed, and it 
is therefore almost impossible that its presence depends on some jnere variety in the period of 
collection or other circumstance in vegetation ; and thirdly, the vesicular texture, so different 
from the compact, uniform texture of Pipe gamboge, is exactly what might be expected from 
the process of wetting the exuded juice, beating it up with other pulverulent substances, and 
then drying it. It might be objected that eleven per cent, of foreign matter is a small additioa 
for an adulteration. But this amount may, after all, be quite equivalent to the grower's profit 
from the pure article ; and it will presently be seen, that a larger proportion of adulteralioA 
may so dilute the yellow tint of the mixture as to render it almost unmarketable." 

Chemical Composition of coarse Gamboge. 

First. Second. 

'' Resin, dried in the oil- bath at 3S0<> 614 35.0 

Arabin, dried at 2I2«> 17;2 14.2 

Fecula, dried at -12^ 7.8 19.0 

Lignin, dried at 212^ 7.8 2*^.0 

Moisture disengaged at 350^ 7.2 10.6 

Total.... 101.4 100.8" 
Chemical Composition of Ckvlon Gamboge. 
" The following results were obtained from three analysis of Mrs. Colonel Walker's spe^ 
«imens, evidently different in purity. The quantity used was one hundred grains. 

First. Second. Third. 

Resin, heated at 400« 68.8 71.5 72.9 

Arabin, dried at 240« 20.7 18.8 19.4 

Fibre of wood and bark, at 21 2«. ., 6.8 5.7 4.3 

Moisture 4.6 not ascertained. 



Total..,, 100.9 96.0 96.6 

Moisture not reckoned. 
Here it is evident that the proportion of gum and resin to one another is as nearly as pos- 
sible the same, with their proportion in some specimens of fine Pipe gamboge." 

'^ JK^ovember 2Sth, — To the observations made above, on the external characters and com- 
position of the different kinds of Gamboge, it may be well here to annex a brief notice of the 
gambogioid juices obtained from two trees, which have been at different times supposed by 
some to yield the genuine drug, namely, the Garcinia cambogia, and Xanthochymus piclorius. 
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I am here again indebted to Mrs. Colonel Walker for my subjects of analysis, having very 
lately received splendid specimens of the barks of both trees^ with their exudations concreted 
on them. 

The exudation of Garcinia cambogia, as I am informed by Mrs. Walker, concretes slowly 
and imperfectly, so as to remain long viscid in the climate of Ceylon. The specimens sient to 
me, on arriving here, still continued soft enough to receive the impression of the fingers when 
squeezed between them. The exudation was chiefly in the form of long slender tears, of a 
clear lemon-yellow tint, without odour or taste, of a distinct resinous appearance, both exter- 
nally and in their fracture, and wholly incapable of forming an emulsion when rubbed with the 
wet finger. These properties are alone sufficient to establish it as a substance altogether dis* 
tinct from true Gamboge; and this distinction is still further shown by its chemical compo- 
sition. 

Suspecting that its softness was owing to the presence of volatile oil, I distilled 50 grains 
of it with water in an apparatus, in which it was easy to measure any fluid given off, to the 
fourth part of a grain ; and after repeated cohobation, there were obtained six grains of a lively 
yellow volatile oil, posses<«ing a faint turpentine odour. From another portion, weighing 20 
grains, the resin and volatile oil were removed conjunctly by sulphuric ether ; and then cold 
water took up a principle agreeing entirely with Arabin in its characters ; after which there was 
only left a little dark, brittle, fibrous matter, evidently from particles of the bark. The analysis 
gave the following results : 

Per cent. 

Resin k 66.0 

Arabin • • 1 4,0 

Volatile oil 1 2.0 

Fibre of the bark 5.0 

Loss 3.0 

100.0 

It is not a little remarkable that this exudation, evidently a true gum-resin, and contain- 
ing, too, a considerable proportion of gum, is nevertheless not emulsive. The resin differs 
essentially from that of true Gamboge, being somewhat less soluble in ether or rectified spirit, 
and possessing a colour somewhat different both in tint and in intensity. Its colour is not 
orange, but rather lemon-yellow ; and its solution is so much less intense in tint than that of 
the resin of Siam or true Ceylon Gamboge, that the last two present an equal depth of shade 
when dissolved in ten times as much spirit as the other." 

^^ Mr. Royle having expressed an opinion in his Illustrations of the Botany of the Hima- 
layah mountains, that a kind of Gamboge may also be produced by another species of the natu- 
ral family Guttiferce, namely, the Xanthochymus pictorius,* it seemed to me desirable to deter- 
mine that point also by an analysis of its resinous exudation, which Mrs. Walker's specimens, 
have put it in my power to accomplish. 

The exudation on the bark of this species is even more different in appearance from true 
Gamboge, than that of the Garcinia cambogia. It forms small tears of a pale greyish-green 
colour, sometimes also pale yellowish-green ; and it is translucent like a resin. It does not 
form an emulsion at all when rubbed with the wet finger. It is pretty hard, and in cold weather 
pulverizable. 

From the facility with which it softens when heated, it probably contains some volatile oil ; 
but my specimen could not afford me enough for ascertaining that point with care. For the 
same reason I could not attempt an exact quantitative analysis of its other component parts. 
But it is evidently a true gum resin, containing, however, less gum than that of the Hebraderi' 
dron. Sulphuric ether removes a pale greenish-yellow resin, leaving an opaque glutinous mass, 
which is broken up and partially dissolved by cold water. The watery solution froths on agita- 
tion, and when evaporated leaves a viscous matter, evidently Arabin, or soluble gum. A small 
quantity of fibrous impurities and fleecy particles remains unattacked by the ether and cold 
WB^ter. One grain and seven-tenths of the gum resin yielded 1.3 of resin, 0.3 of gum, and 0.2 
of fibrCj that is, 76.5, 17.6, and 5.9 per cent. This result seems to indicate the absence of 

• Illustrations, &c p. 132, part iv,— 1634. 
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volafile oil ; but it cannot be relied on absolutely, on account of the small scale of the analysis. 
The result, however, is sufficiently accurate to show, when taken along with the sensible quali- 
ties of the gum resin, that the Xanthochymtis pictorius does not yield an exudation resembliug 
in any material property the true Gamboge of the Hebradendron,^^ 

Remarks on Genera and Species. Dr. Lindley remarks *' that European Botanists are 
much in want of good observations upon the living plants of Guttiferce, and that there is no 
order that is more in need of elucidation from some skilful Indian Botanist than this." That 
such is a desideratum in Botany there can be no question, but I would, with much deference, suggest 
that European Botanists^who enjoy infinitely greater advantages for entering on the task of eluci- 
dation than Indian ones, should show the way, by thoroughly investigating the characters of the 
genera and species, so far as that can be done from preserved specimens. It may appear paradox- 
ical to state that European liotanists enjoy greater advantages for this work than Indian ones, but 
it is nevertheless true. Indian Botanists are few, and very remote from each otherjwith but little 
intercourse, and generally having other duties to engage their attention, whence Botany, in place 
of a professional pursuit becomes with them a mere recreation. So situated, few enjoy the 
opportunities required for the successful elucidation of a difficult natural order, even when well 
qualified for the work ; each, only becoming acquainted with the species, within his own limited 
circle, generally too few to admit of his attempting from them any thing like a comprehensive 
examination of a complex order. He therefore, in place of attempting the nearly hopeless task 
here assigned to him, more frequently when possessed of a scientific friend in Europe, sends 
specimens there to have them examined and named, and but toa frequently is disappointed in 
his expectations. In this way large collections of all kinds of plants, from all parts of India, 
have gradually found their way to Europe and been brought together in the large European 
collections. Let these in the first instance be well investigated by a scientific Botanist, the 
genera and species clearlydefined, their present confused synonymy unravelled, and such descrip- 
tions as can be made from dried specimens drawn up and published, to put the less qualified Indian 
Botanist in possession of the information thence attainable, and then he will have a firm foundation 
on which to build his observations made on growing plants. It is true that equally perfect des- 
criptions cannot be made from dried specimens, as from growing plants, but I feel assured, 
from my own experience, that even with this most disheartening order, much more might have 
been done than has been yet effected. Having thus pointed out the disadvantages under which, 
in this country, we labour from want of materials to work upon, I trust due allowance will be 
made for such errors and defects as may appear in the following attempt at elucidation, taken nearly 
entirely from the examination of dried specimens, some of which doubtless would have been 
avoided had my series of specimens been more complete. 

I believe I may with perfect safety set out with the proposition, that the order itself as it 
now stands is very badly constructed, being composed of the most heterogeneous materials. 
One section ClttsiecBy has an ovary with many cells, with many ovules in each, a dehiscent cap- 
sular many valved fruit, and (except when the symmetry is disturbed by abortions) a quinary 
proportion of the parts of the flower — almost the very characters of HypericinecBy and conse- 
quently, much more nearly allied to Hypericinece than to Garciniece : whence it is no wonder, 
Botanists who form such groups, should find it difficult to draw the line of distinction between 
them and their nearest allies. The Clusiece appear in short to be rather a section of Hypericineof 
than of Guttiferce^ and their removal would certainly render the latter group more natural. 

The next tribe Garciniece, the true Guttiferce, has binary or quaternary flowers, many celled 
ovaries with solitary or very rarely several ovules, and an orange-like indehiscent fruit. This tribe 
therefore is more nearly allied to the ^uran^iacecp, but is readily distinguished by their quaternary 
not quinary proportion. Professor Martins proposes uniting these two sections to form the order 
Garcinece, excluding the next tribe Calophylleae, The separation of the section Calophylleae 
is certainly an improvemeat, but still leaves the anomalous combination of two sets of plants 
differing so essentially in the same order ; the one, having a quinary proportion of parts and 
capsular dehiscent fruit, while the other has a quaternary proportion of parts and an indehiscent 
fleshy one, merely on account of some similarity of habit. 

The third tribe combined to form this order is the Calophylleae, trees associating in habit 
and in the binary arrangement of their floral envelopes, but having a drupacious 1-2 celled ovary, 
with one or several ovules^ and a 1 or several seeded fruity and differing so much in other respects 
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as to form but an indifferent union, which, as already observed. Professor Martins proposes to 
amend by the elevation of this section to a distinct order. 

The fourth and last section, Symphonieae, of Choisy and DeCandolle's arrangement is 
aiso objectionable for the same reasons as the preceding, viz., its quinary proportion, besides 
which Canella, one of the genera referred to it, has alternate leaves. The stamens in this tribe 
are united into a tube as in Meliaceae, but differ from that order in the extrorse dehiscence 
of the anthers, and in so far might perhaps be advantageously separated from both to form a 
new order, the more so, as their properties are totally different from either ; those of Canella 
alba one of the tribe, being intensely aromatic. Species presenting differences so marked no 
Botanist would ever think of combining in the same genus, and I cannot understand on what 
principle genera, in which they occur, should be admitted into the same natural order, since, 
such combinations can only tend to prove the futility of the name by setting natural affinities 
at defiance. 

On the principle of preserving simplicity of character, and at the same time conformity 
to that character among the genera referred to the order, I propose, though closely allied 
in habit, to separate the genus Stalagmitis or Xanthochymus from Guttiferce. A binary 
arrangement of the parts of the flowir, (2 and its multiples) forms the essential characteristic 
of the order, 2-4-6 sepals and petals, 2-4-6-8 carpels or cells of the ovary, &c. but in Xantho^ 
chymus a quinary one prevails, 5 sepals and petals, 5 fascicules of stamens a 5, or by abortion 3, 
celled ovary, form the characteristics of that genus. 

The want of uniformity between the characters of the genus and of the order is here most 
striking, and is such as to render it next to impossible for any one unacquainted with the genus 
to refer it, by its characters, to the order in which it is placed. To such anomalies much of the 
difficulty attending the study of the natural system of Botany is owing. Giving due weight 
therefore to characters derived from the number and arrangement of parts, it follows, that this 
genus must be removed from the order, and referred to some one in which a quinary arrange* 
ment prevails, such as Hypeticinece, or be made the type of a separate order. To me the for- 
mer course seems the preferable one, since the only point of difference between the characters of 
the genus and the order, consists in the solitary ovules of the first, which in the last are usually, 
though not always, numerous, and in the structure of the embryo which partakes more of the 
character of Guttiferce than Hypericineoi, In both a quinary order of parts exist, in both the fila- 
ments are united, forming androphores, andinboth,we finda5-celled ovary, with occasionally de- 
finite ovules. In a word the genus is much more closely allied to Vismice in its characters, than 
to any tribe of Guttiferae, and to that section of Hypericineae I think it ought to be removed. 

On the principle here insisted upon, that no genus be admitted into the order in which a 
binary order of parts is not found to exist throughout the whole floral organization, it follows, 
that the order as constituted by both Cambessides and Meisner, its most recent expositors, must be 
entirely broken down, and the portion left to bear its name, reduced within very narrow limits. As I 
have not Cambessides' memoir to refer to, Hollow Meisner's exposition of his (Cambessides) dis- 
tribution of the order. HereChoisy's tribes are retained,but some of the genera transposed — Mesua 
for example, one of Choisy's Calophylleae, is removed to Clusieae, and though strictly binary in its 
structure, is placed between two genera, in which the quinary proportion prevails. Gynotroches, 
a genus of Blume, allied in many respects to Garcinia, and certainly I think referable to the same 
section in a natural distribution of the order, is placed somewhat artificially, in Symphonieae, 
and in direct opposition to the original character of that tribe which is to have the stamens 
united into a tube. To Garcinieae the genus <S/a/ao^mi/2^, including Roxburgh's Xanthochymus, 
and the larger half of Choisy and DeCandolle's genus Garcinia, (a most incongruous assem- 
blage) is referred, in place of to Calophylleae, in which it and Xajithochymus had been placed 
by Choisy. Calophylleae thus shorn of three of the four genera originally referred to it still 
remains, and to supply the place of those removed, two others, which have, since the publication 
of Choisy's memoir been added to the order, viz., Kayea, Wall, and Apoterium, Blume, are 
given. 

In these remarks I have confined myself to the Indian genera of the order, with 
which only I am well acquainted, but, judging from the characters of some of the Ame- 
rican ones placed here, I cannot but think that most of them ought to be excluded, and 
the order limited in a great measure to Asiatic species, and I feel but little doubt, when it 
has been subjected to a thorough revision^ that such will be the result. Hitherto, it seems to 
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have been considered a convenient receptacle for all vtanner of refractory plants, having oppo- 
site entire polished leaves, and square branches, however much they may depart from the char- 
acters of the order in the form and structure of the organs of re-production. 

According to the arrangement I have proposed the Asiatic portion of the order^ all that I 
undertake to investigate, might be thus distributed. 

GuTTiFER-ffl. Floral envelopes ranged in a binary order, (two and its multiples). 

Suborder 1st.— Garcinieae — Ovary 4-6-8 or more celled : cells, usually,with one, rarely seve- 
ral, ovules attached to the inner angle of the cell next the axis of the fruit. Style short or wanting. 
Stigma spreading, lobed ; lobes corresponding in number with the cells of the ovary. Flowiin 
axillary, solitary, or fascicled, peduncles 1 -flowered, very rarely more. Garcinia, Gynotroches, 

Suborder 2d. — Ca/opAyW^ae — Ovary 1-2 celled: ovules solitary, or several,- attached to 
the base, ascending. Style elongated. Stigma radiato-peltate. Peduncles axillary, 1 -flowered, 
or racemose, or forming terminal panicles. 

This suborder may again be divided into two sections, or might perhaps be advantageously 
removed altogether to form a distinct order, on account of the difference observed in the ovary 
and fruit, but for the present I, in accordance with all former practice. Professor Martius ex- 
cepted, allow it to remain as a section of the order. 

Ist. — Mesneae — Ovary 2-celled: ovules several in each cell. Peduncles axillary, 1-flow- 
ered — Mesua, 

2d. — Calophylleae — Ovary 1 -celled: ovules solitary or several, erect. Flowers racemose, 
or panicled — Calophyllum, Apoterium^ Kayea, 

The genus Xanthochymus I exclude from the order on acQount of the quinary arrange- 
ment of its flowers, and for the present refer it to HypericineaeySiS being the order most nearly 
akin, in which that structure prevails. It may be objected to this proposal, that many of the 
Hypeticineae have quaternary flowers, but then, the ternary or quinary fascicles of stamens, 
and the 3 or 5-celled ovaries show, that that is not their normal structure, but the effect of 
abortion of parts. Taking number therefore as the basis of our classification, we ean no longer 
experience the difficulty which has hitherto been felt in distinguishing the species referable to 
one or other of these orders, and however closely allied in all other respects, this character 
alone, preserves a clear and well marked line of demarcation between them. 

If the precedent established by Dr. Graham in the formation of his genus Hebraden- 
dron be followed, we may, I fear, soon expect to see the off-sets from Garcinia about as 
numerous as its species now are, since that genus is separated on account of a variation in a 
single point of structure, and without reference to analogous forms met with in other species. 
The only point in which it differs from Garcinia, as defined in our Prodromus is — in having 
1 -celled circumcissile anthers — while the more usual form in that genus is to have them two 
celled, with introse longitudinal dehiscence. Should this be considered a satisfactory reason 
for its removal, then G, Kydiana Roxb. which has a four-sided connectivum with a polliniferous 
cell in each face, must equally be separated from the genus, as well as another species of 
which I possess specimens from Mergui, the anthers of which are 1 -celled, dehisin^ trans- 
versely across the apex. Another variation of structure which has been long observed m a few 
species of the genus will equally demand separation, as being of at least equal generic value, I 
allude to those in which the stamens of the male flower are united into four thick fleshy andro- 
phores, with a highly developed sterile pistil in the centre. Here then, assuming that we are 
justified in assigning generic value to such variations of structure, limited as they are to .the 
male organization, are four distinct genera, and all, so far as such artificial characters can make 
them, equally stable. I confess that I have an objection to this kind of excessive sub-division, 
in as much as, whatever rule holds good with respect to genera must equally apply to orders, 
and must inevitably lead to the elevation of half our present species to the rank of genera, and 
an equal proportion of genera to natural orders ; both of which might be avoided by a slight 
extension of our characters, and still better by a careful aad comprehensive investigation of 
groups of allied species and genera, before attempting their disunion in the formation of new 
genera and orders. In support of these views I think I may safely cite the recorded opinion of 



Digitized by 



Google 



ILLUSTRATIONS OF INDIAN BOTANY. 123 

the first living authority Mr. Robert Brown. He sayg in a letter to Dr. Graham referring to 
the plant which has called forth these remarks, " In your plant the structure of the anther is 
indeed very remarkable and might well induce you to consider it a new genus ; but it is right 
to add, that approaches to this struct»ire, and which serve to explain its analogy with the ordi- 
nary structure of the family exist in Garcitiia, with which I suppose your plant would agree in 
its female flower as well as in fruit." From this concluding caution I imagine that, before esta- 
blishing a genus on such grounds, he (Brown) would have ascertained the structure of the 
anther in the whole order, marked its variations, and then, and not till then, have determined 
on the propriety or otherwise of assigning a generic value to its variations : and I can scarcely 
avoid thinking, that had such a course been followed ia that instance a sectional value only would 
have been awarded. I confess that a less perfect examination of the order, than that which 
improved materials has now enabled me to effect, led me into a similar error, on which occasion, 
I proposed to subdivide the genus Garcmia into three distinct genera; Mangostana, Cambogia^ 
and StalafrmUis (see Madras Journal of Science^ vol. 4, page 304). This suggestion has not 
so far as I am aware been yet adopted by any one, and I trust it will not, as 1 now consider it 
wrong in principle, the variations in structure, there pointed out, not meriting a higher than sec- 
tional value in a genus so strictly natural. Influenced by this reduced estimate of the relative 
value of the several structural variations mentioned above, it is my intention on the present occa- 
sion to keep the old genus together, but diviiled into sections in accordance with them. I am 
induced to do so from observing that the variations are limited to the male flowers, and do not 
on any occasion extend to the female. For example G. Mangostana and G. cornea y are re- 
ferred to the same section, the former has 4-8 celled ovaries, and the latter usually 4, in G. Kydiana, 
Roxburgh describes the berry as being from 4 to 8 seeded, G, cowa from 6 to 8, and most of the 
others are described as having as far as 4, or 8 seeds, showing a general want of uniformity in 
this respect, variations, therefore, of the number of the cells of the ovary, cannot be admitted as 
generic, or even specific value in this genus. Should further acquaintance with the tribe show 
that in uniting Hebradendron or rather Cambogia^ Lin. (for they are the same genus and the 
latter the more appropriate name) to Gnrclnia, I have erred, the error can be easily corrected, 
and in the mean time, my sections will afford the means of more easily determining the known 
species, and of referring to convenient places such new ones as may be discovered. For the 
present, nothing is more difficult than to make out from description the species of Garcinia, 
This is mainJy owing to the male flowers, which afford by far the best specific characters, 
being too little attended to in characterizing them. Generally speaking, they are dioicous, 
and in collecting specimens care should be taken, to procure them of both sexes. The foliage, 
except in a very few instances, do not afford good discriminating characters, and when it does, 
is usually accompanied by others which are more to be relied upon. 

The following is the arrangement which I propose for the distribution of the species of 
Garcinia. 

Subgenus 1. Mangofitana. Male: Stamens 4-adelphous, androphores, thick and fleshy, 
covered on all sides with anthers. Ovary rudimentary, supporting a large capitate, glabrous, 
abortive, stigma. Female — Stamens few, irregularly fascicled, usually imperfect. Ovary 4-8, 
or 10-celled. 

§ I. Anthers oblong, 2-celled, dehiscence, longitudinal in tr arse, 

5 n. Anthers flattened above, l-celled, dehiscing by a transverse slit. 

Subgenus 2. OrycarpuK* Male: Stamens monadelphous, androphores short, thick, fleshy, 
placed in the centre of the flower, usually 4 sided, anthers numerous, sessile or sub-sessile, capi- 
tate, with or without a sterile pistil— Female : Stamens 12 20, frequently imperfect, fascicled 
or monadelphous, forming a ring round the base of the ovary —ovary superior, 4-8 or 10-celled. 

§ I. Anthers ^ sided, with a poUiniferous cell on each side, 

• Camhogia would have been the more appropriate name for this subgenus, but the onginal Cambogia gntta having recenUy 
been re-elevated to tht- Vauk uf a ge'nus uuuer a uew tie.^igDatiuii I have thought it beUt»i not to eoiploy that uamc ipst, abler 
Biifani^ts (titfduu;: lu u)>iaioQ frum uie, stkuuid thiaii that species generieally distinct from Garcinia^ iu which case, Liun^tius s 
name ought to be i-e»toi;ed. 
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§ II. Anthers 2'C$lled, oblong, dehiscing longitudinally, introrse, 

$ III. Anthers sessile, depressed^ flattened above, l-celled, dehiscing circularly, frir^ 
cuniscissile). Cambogia. — Lin, 

In the following synopsis of the genus I shall distribute all the known species according to 
the above arrangement, premising however, that I have seldom encountered one, whose species 
are more difficult to unravel, and that I entertain but faint hopes of succeeding in my endea- 
vour to render clear, that which seems to have been very obscure to most of my predecessors. 
Of these, Roxburgh is the one on whom I have reposed most confidence, his descriptions, with 
a few exceptions extending to every part of the plant, and being generally made from recent 
specimens, are the most correct and perfect. 

A similar plan has been pursued with respect to the other genera of the order Mesua, 
Gynotroches, Calophyllum, Kayea, and Calysaccion, {Apoteritim I consider a section, only, of 
Calophyllum) and thus will be placed before the Indian Botanist the most complete account 
of the Asiatic division of this difficult and hitherto ill understood order any where published. 
That both errors and omissions will be found, is most probable, since such seem almost una- 
voidable even under circumstances most favourable to the attainment of accuracy, and such I 
cannot flatter myself are those under which I write, limited as I am in the time requisite for 
the elaboration of such a monograph, and equally so in the space I feel myself at liberty to 
appropriate to it in this work. The whole order however required elucidation, and the means 
of doing so to a considerable extent having been placed at my disposal, I feel, that I should 
not have done justice to those who kindly contributed the materials, did I not do my utmost 
to render them available to the objects of science by their publication. 



SYNOPSIS OF THE INDIAN GUTTIFERiE. 
Sub-Order — Garciniece, 



Oarcinia — Lin. Willd. &c. 
Cambogia, Lin. — Mangostana^ Gaert. — Brindonia^ Pet. 
Thour ? — Oici/carpugjLour,—^tal€igniiti8,MuTnY, partly ? 
Cambess. partly. — Hebradendron, Grahara. 

Flowers polygamous, dioecious. Sepals 4, persistent. 
Petals 4, deciduous. Male — Stamens numerous, 4 adel- 
phous, or monadelphous, with or without an imperfect 
pistillum. Anthers 1-24 celled, dehiscence various. 
Female— Stamens few or numerous, usually, 4 adel- 
phous, the fascicles opposite the sepals — anthers gene- 
rally imperfect. Ovary 4-10, celled : Ovules solitary in 
each cell. Style very short or wanting. Stigma pel- 
tate, Iqbed ; lobes corresponding in number with the 
c«lls. Fruit fleshy, indeniscent, 4-10 celled, crowned 
with the permanent stigma, globose, or slightly elonga- 
ted, sometimes furrowed. Seeds, solitary in each cell— 
Trees,with opposite, coriaceous, shining, glabrous leaves ; 
the extreme branches usually somewhat 4-sided. 

Subgemu Manoostana — Gceft. Male — Stamens very 
numerous, tetradelphous ; androphores, thick and fleshy, 
covered on all sides with anthers — Ovary rudimentary, 
supporting a large globose sterile stigma. 

§ I. Anthers oblong, 2'Celled, dehiscing longitudinally, 

1. G, Mangostana, (Lin.) Leaves somewhat rhoro- 
boidal, obtuse; male — flowers fascicled; female — soli- 
tary, terminal: fruit globose, 6-10 celled, (about the 
size of an orange). 

2. G. cornea, (Lin.) Leaves oval, oblong, acute at 
both ends ; flowers terminal, male aggregated ; female 
solitary : fruit globose, ^-celled, (about the size of a 
lime). 

3. G. jrpectoM— (Wall. PI. As. Rar. 3, page 37-258.] 
Leaves elliptic, oblong, acute, male flowers aggregated 
in the terminal axils, stamens 4 adelphous, anorophores, 
closely covered with anthers, sterile stigma flat, 4-an- 
gled: female? 



The male plant only of this species is known, the 
flowers seem larger than those of any of the other spe- 
cies of the genus. 

4. G. Celebica (Choisy). Leaves ovate, lanceolate, 
acute: flowers axillary, solitary, near the ends of the 
branches: male — stamens 4 adelphous, androphores, 
thickly covered with anthers: female — stigma entire, 
concave, furrowed within, fruit globose. 

The description of Rumph, Herb. Amb. 1, page 134, 
of the stamens of the male flower, is so precise as not 
to leave a doubt that this species, belongs to this sec- 
tion. 

§ II. Anthers l-celled, depressed—flattened above, de» 
hisctng transversely, 

5. G, Merguensis — R. W. Male—flowers axillary, 
fascicled: exterior pair of sepals minute, the interior 
ones large in proportion — female. 

Afe^'^ttt.-— Communicated by Wm. Griflith, Esq. (No. 
97, in Herb. Griff.) 

Arborious, or shrubby, very ramous, leaves lanceolate, 
acuminated at the point: flowers numerous, small, fasci- 
cled in the axis of the leaves, fascicles 3-5 flowered, 
sepals 4, the exterior pair minute, bracteae-form, the 
interior pair large, and before anthesis completely en- 
closing tne rest of the flower. Stamens very numerous, 
filaments united into four thick fleshy androphores, com- 
pletely covered with sessile, flattened, l-celled anthers, 
dehiscing transversely across the apex. Abortive, pistil 
^obose, capitate, glabrous, longer than the stamens. 
The female I have not seen. 

Subgenus Oxycarpus — Lour. Male — Stamens numer- 
ous, monadelphous, filaments united into a short, fleshy, 
4-sided, sub-capitate androphore, covered with anthers ; 
with or without a minute, rudimentary pistil. 
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§ I. Connectiwm of the antheis ^-sided, with apolli' 
niferous cell in each side, four angled at the apex. 

Observation. — ^The extension of these cells, causing 
the absorption of two of the partitions, would produce 
the form which distinguishes the next section, the more 
usual form of the genus, and if all the four partitions 
uere absorbed, the l-cclled anthers which constitutes 
the distinctive peculiarity of the 3 section would result: 
hence 4 cells may perhaps be considered the normal 
structure, and the other forms transitions caused by an 
excessive development of pollen from the operation of 
some yet unknown cause. 

6. G. Kvdiana (Roxb.) Hort. Bengalensis. G. Kydia 
Roxb. Fl. Ind. not W. and A. Prod. 

This is I suspect the species to which Mr. Brown al- 
ludes in his letter to Dr. Graham, where he says, " but 
it is right to add, that approaches to this structure, and 
which serve to explain its analogy with the ordinary 
structure of the family, exist in Garcinia.** 

§ II. Anthers ohlongy%celledjdehiscing longitudinally t 
introrse. 

A. Fruit globose, not furrowed. 

7. G. pedunculata, (Roxb.) Flowers terminal, long 
peduncied: male — fascicled; female — solitary, or two or 
three from the same branch : fniit very large : (2 pounds 
weight) leaves*obovate, cuniate, membranacious, marked 
with numerous prominent parallel veins. 

A stately tree about 60 feet high. The leaves of this 
species differ from those of all the others of the genus. 

8. G. paniculata, (Roxb.) Male — flowers panicled; 
panicles axillary, many flowered; female — racemose, 
subsessile; racemes terminal: fruit globose, small, 
4-seeded. 

The fruit of this species, raised in Calcutta, is repre- 
sented as about the size of a cherry, that of native spe- 
cimens received from Silhet about twice as large. The 
former greatly resembles that of G. morella, Gcertner. 

J9, G, purpuria, (Roxb.) Leaves obovate, lanceolate, 
acuminated: male — flowers longish pedicelled, aggre- 
gated, 4-8 congested in the terminal axils, 2-4 in the 
lateral ones: colunm of stamens short, capitate, filaments 
free, for a short distance at the apex ; anthers few, 
(12-20) occasionally one or two in the centre, simulating 
a rudimentary ovary: fruit globose, not furrowed, 4-8 
seeded, whole fruit deep purple. 

Roxburgh received specimens of this plant from Mala- 
bar, under the name of Mahi Mangostan, The specimens 
from which this character is taken, were communicated 
by Dr. Wallich, from the Calcutta Botanic garden, and 
jof course identical with Roxburgh's. Rumph. Amb. — 3 
to 32, may be cited as a figure of this plant, though a 
different species, except that his is the female, mine the 
male plant, but having full grown, detached, fruit, which 
seems to correspond in size and form with the Amboyna 
ione. 

10. G, lanceafolia, (Roxb.) Leaves narrow lanceo- 
late, acuminate : Male — flowers axillary, and terminal, 
solitary, short pedicelled ; stamens all united, anthers 
capitate; in the female about 20, filaments dilated at 
the base, and united, forming a ring round the base pf 
the ovary, splitting irregularly into several fascicles, 
stigma 6-8 lobed, fruit somewhat obovate, 6-8 celled. 

G, dioica, f Blumei ^jd. !> page 215. 

Native of Silhet. 

Roxburgh has floured the female plant only, I am in- 
debted to Dr. Wallich for the specmiens which have 
enabled me to characterize the male one — It is closely 
;dlied to the former but quite distinct. 



11. ? G. Cochin'chinensis (Choisy). Leaves ovate, ob- 
long, acute, flowers lateral, congested, white ; short pe- 
duncied : berry, reddish yellow, pear-shaped. 

Hab. — China and India. 

Rumphius, Herb. Amb. 3-32, is the authority for this 
species — it seems referable to this section, but is too 
imperfectly known to be referred to, with certainty. 

B. Fruit globose or oval, furrowed. 

To this section a long list of names belong, but I sus- 
pect very few species : at leasts if each name really be- 
longs to a distinct species I must confess my inability to 
find marks among the characters assigned by which to 
distinguish them. The following is the list of names 
referable to this section. 

G. Cambogia, (Desrous) G. Cambogia, (Roxb.) G. 
Zeylanica, (Roxb.) G. Cowa, (Roxb.) G. Affinis, (W. 
and A.) G. Kydia, (W. and A. not Roxb.) ? G. Indica, 
Choisy. 

These may be thus grouped and briefly defined. 
12. G. Cambogia, (Desrous, Moon*s Catalogue of Ceylon 
plants, not Roxb.) Fruit somewhat elongated, tapering 
a little at the ends, furrows broad, with angular edges, 
and intervening flattened, or but slightly rounded ridges, 
fruit yellow. 

G. Kydia, (W. and A.) ? G. Indica, Choisy, and 
D. C. Rheede, Hort. Mai. 1 tab, 24. 

This species I have now found at Courtallum, in Ma- 
labar, and in Ceylon ; different specimens vary somewhat 
in the appearance of their foliage, and in the number 
and position of their flowers, but all agree in having the 
ridges and furrows alike square, as if cut artificially. 

This to my mind is unquestionably the plant figured 
by Rheede, and therefore the Garcinia Cambogia of 
Desrousseaux, and all subsequent authors who have fol- 
lowed him, but is not the Cambogia Gutta described by 
Linnaeus, Fl. Zeyl. No. 195 : neither is it Garcinia Cam- 
bogia Roxb. if his figure and description are correct, 
as both represent a plant having globose fruit, with 
narrow sloping furrows and intermediate semicircular 
ridges or cost© like those of a melon. For these reasons 
I consider Roxburgh's plant a species distinct from 
Rheede*s, but not distinct (so far as I can judge from his 
figure and definition) from his own G. cowa and G. Zey- 
lanica, in both of which, the fruit is described as sphs- 
rical and torose (swelling over the seeds; which is in- 
deed the only mark on which it appears to me the slight- 
est dependence can be placed. These species there- 
fore I unite, assigning one specific name, for the whole. 

13. G. Roxburgii (R. W.) Fruit globose, 6-8, furrowed ; 
furrows narrow, sloping towards the bottom: interme- 
diate costae or ridges rounded : male — flowers aggre- 
gated or solitary, axillary, or terminal : female — flowers 
usually, solitary, nearly sessile, sometimes, when termi- 
nal, two or three togetner. 

G. Cambogia, Roxb. cor. pi. 3-298— Fl. Ind. 2-621, 
not Desrous: G. Zeylanica, Roxb. Fl. Ind. 2-621, G. 
Gowa, Roxb. Fl. Ind. 2-622, W. and A. Prod. 1-101. 
Garcinia affinis (W. and A.) 

The deptQ of the furrows varies, they are deeper in 
G. Cambogia, less so in G. Zeylanica and Cowa, but in 
ail totally different from those of the preceding. 

I have not quoted Linnesus' Cambogia Gutta for 
either of these, though it seems the general opinion of 
Botanists that it belongs to the former. This opinion 
however, his brief description of the plant before him 
in the flora Zeylanica, shows to be erroneous, and proves 
almost to demonstration that that it is Dr. Graham^s 
Hebradendren. The following are his words ** Rami 
oppositi. Folia lanceolato-ovata, integerima^ petiolata. 
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opposU(u Flores ve:Utcillati sessiles. Itisintratfathe only 
plant of the genus in Ceylon, having sessile verticelled 
flowers. In his generic character he describes the anthers, 
anthera: subrotuncUst the pistil germen suhroiandum stria- 
tum^ stylus, nulus. Stigma quadrifidum .persistens, and 
foially, the pericarp. Pomum suhrotundum octies sulca- 
tum octoloculare — showing clearly that the character of the 
flower and ovary is taken from one species, and of the fruit 
from a different, owing to the imperfection of his speci- 
mens and his not being aware that the lobes of the stigma 
afford a sure indication of the number of cells of the fruit. 
His CamftoWa, however, baring this error is certainly the 
Gamboge plant of Ceylon, which is further established, as 
Dr. Gr^am informs us, by the examination of the speci- 
men in Herman's Herbarum, " which may be consiaered 
the type of Linnaeus' Camboaia guttd" — If therefore that 
plant IS to be elevated to toe rank of a genus I should 
say his name ought unquestionably to be retained with 
an amended character, and Botany relieved from the 
unseemly allusion conveyed under the new one. If 
Murray's Stalagmitis is on account of priority to supplant 
Roxburgh's Xanthochymus, much more must Linnaeus* 
Camboyia supplant Graham's Hebradendron, partly for the 
same reason, priority, but princi pall v, because Dr. Graham 
knew when he gave the name, tnat his plant was identical 
with that of Linnaeus, while it was almost impossible 
that Roxburgh could ever reco^ize his Xantkochymus 
in Murray's character of Stalagmitis, made up as it is, from 
two genera (Garcinia and Xantkochymus) so distinct as 
not to be referable even to the same natural order. In my 
opinion Stalagmitis ought to be suppressed, and Xan- 
tkochymus retained. 

In my collection there are specimens of I think, 
though not without some doubt, a third species referable 
to this section, (fruit sulcated) the fruit is 4-celled, with 
four deep abrupt furrows, and of an oblong conical shape. 

14. G. conicarpa (R.W.) Fruit conical, 4-seeded,4-fur- 
rowed, furrows angular: leaves sub-spathulate, very 
obtuse, longish petioled : flowers sub-sessile in the ter- 
minal axils: (?) male — stamens few, 8-12, filaments 
united into a slender column, equalling the sepals. 

Hab. Female — Shevagherry hills in deep mountain 
valleys — Male : Ceylon, I have introduced a mark of 
doubt before the character of the male, from feeling un- 
certain, on account of the very different stations, whether 
or not it appertains to the same species. In the form of 
tlie leaves and position of the flowers they agree. 

§ III. Anthers sessile, depressed-flattened above, l-cel- 
M, dekiscing circularly, (circumscissile), Cambogia— Z»i«. 

15. G.gutta (R.W.) Flowers sessile, aggregated in the 
axils of the leaves, apparently verticelled round the 
>irfic'ulations of the branches where the leaves have 
f illen, fruit globose, about the size of a cherry, 4-seeded, 
leaves from broad lanceolate, to rhomboidal, obtusely 
attenuated at both ends. 

Ceylon frequent, not uncommon about Colombo, and 
generally on the south-west coast of the island. 

Camh'omagutta Lin. Hebradendron Cambogioides, Gra- 
ham, Hooker's Comp. Bot. Mag. with all his synonyms, in- 
cluding the above of Linnaeus. Lind: Flor. Med. R. W. 
Ill: Ind. Bot. tab. 44. 

16. G, pictoria, (Roxb.) Flowers axillary, solitary, an- 
thers of the male flower " peltate" of the female " 2- 
lobed and seemingly fertile" fruit, very slightly furrow- 
ed between the seeds ; seeds four. 

Hab. — Malabar and Wynaad^ jimgles* 

Though I consider this a distinct species I am unable 
from an examination of Roxburgh's drawing and des- 
cription, to aMsign better characters. The difference of 
til*' anthers of the female flowers afford the best mark. 



which in the former are like the male " peltate," in this 
2-lobed and 2-ceUed, (the ordinary structure^ and of 
course reducing the value of that character as a generic 
distinction. 

17' G. eUiptica ? (Wall.) Leaves large, coriaceous, ellip- 
tic, obtuse, abruptly and shortly aciuninated : female- 
flowers sessile, axillary, ovary 4-celled, anthers circum- 
scissile. 

Hab. — Mergui, 

My specimens of this plant were communicated by 
Mr. Griffith, they are the female only and somewhat 
past flower. I was however enabled to refer it to this 
section, bv the examination of some anthers which were 
still attached, and also by the habit, especially the ses- 
sile flowers. The leaves are longish petioled, and at 
least three times the size of those of the Ceylon plant, 
of an oval shape, and very little attenuated at either 
base or apex. I refer it doubtfully to Wallich's ellip- 
tiea, on tlie authority of Dr. Graham, who states that it 
G. eUiptica Wall, agrees in the character of the anthers 
with his Ceylon specimens. 

Do the folloicing belong to this section ; and are they 
distinct species ? 

Id G. lateriflora, (Blume, Bijd. 1, page 215). Ramuli 
roundish, leaves elliptic oblong, obtusely acuminated, 
acute at the base, coriaceous : flowers congested, lateral, 
sessile — (Calyx 4 sepals, petals 4, stamens monadel- 
phous, in a single series ; ovary, 4*celled ; stigma sessile, 
muUifid : berry globose, 4-celled — a tree 40-50 feet high.) 

Obs. — ^The female flowe. only of this seems to be 
known whence he infers the species is hermaphrodite, 
and on tbtit account distinct from. 

19. G, javanica, (Blume, 1. c.) Ramuli roundish, leaves 
oval, acuie at Ijoth ends, blunt pointed, coriaceous: 
flowers congested, sessile, aggregated, (allied to G. 
dioica) — a tree 30 feet high, flowers dioicous, yellowish, 
ovary slightly furrowed, 4-celIed. 

Oi«.— The sessile aggregated flowers and 4-celled 
fruit of both these plants, leads me to suspect .that they 
both belonjj to this section, and that they are but varie- 
ties of the same species. 

Species imperfectly known, 

20. G. gut fa, Roxb. Hort Beng. Wall, list N. 4866. 

21. G, Doob'icowa, Roxb. 1. c. 

22. G. bhumicowa, Wall. I. 4858. 

23. G.fascicularis, Wall. 1. 4853. 

24. G. affinis, Wall. I. 4854. 

25. G. heterandra. Wall. I. 4856. 
2*1. G. rorymbosa. Wall. I. 4859. 

27. G. fmbilifera. Roxb. 1. c. and Wall. 1. 4864. 

28. G. lobulosa, Wall. 1. 4868. 

29. G, ellJptica, Wall. I. 4869. 

30. G. Choisyana, Wall. I. 4S70. 

31. G. acuminata, Wall. L 4871. 

32. G. euginifolia. Wall. 1. 4873. 

Species excluded, 
G. malabarica, (Desrous) Lam. diet. Dyospyros species f 
G, eUiptica, (Choisy). Stamens pentadelphous — Xan' 

thochymus 8p»'cios ? 
? G. lopgifolia, (Blume). •* Stigmate, sub. 5 — radiate" 

Xantkochymus species ? 

? GvNOTROcHES, Blume, Bijd, 1-218. 
Calyx, 4-parted, persistent. Petals 4, fimbriated. 
Disk, hypo<rynou8, beariukf the stamtus on its raarjji^. 
Stamens 8." Ovary, 6-8c(*Iled; cells, 3-ovuled. StvK 
filiform. Stigma, pe'tato — radiate. Bf^rrv g-obose, pulpy* 
4-6 celed. Seeds compressed, solitary by abortion, fixed 
to the axis. 
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A large tree with opposite elliptic, oblong, coriaceous 
leaves, acute at both ends. Peduncles congested, axil- 
lary, 1 -flowered. 

1. (r. axillaris, (Blume). Java on the heights of Salak, 
flowers October and May. 

This genus seems to form the connecting link be- 
tween Guttiferm and Hi^pericinem, having the quater- 
nary flowers of the one and the polvsporous cells of the 
ovarium of the other. It associates' better with Garci- 
nie<B than CahphjUieas, on account of the ovules beino* 
attached to the axis, not the base of the cells as in thai 
8ub-order. 



3. Af. Roxburghu,(R. W.) Leaves lanceolate, shortly 
acuminate, acute, coriaceous, bright shining green above, 
te"""' .^^^"^'-^^^^ fl^^^rs terminal, soli Uiry, or paired 
(one from the axil of each terminal leaf,) short pedicelled, 
petals subunguiculate, ob.ordate, curled on tL margin 

capsule about he size of a crab apple, nearly round 
with an acute point, l-celled, 1-4 seeded, the partition 
nearly obliterated, 2.valved.»* ^ 

Af./errea, Roxb. Fl. Ind. 2, page 605. 

Bengal about Calcutta. 



SUBORDER— CALOPHYLLIE.E. 
Section I. — MESuEiE. 
Mesua. — Lin. 
The species of this genus seem to be involved in con- 
siderable obscurity, apparently owing to no one havino- 
had an opportunity of comparing specimens from dif- 
ferent countries. The original Vl.ferrea is from Cev- 
lon, and is well described by Linnseus in his flora Zey- 
lanica. He quotes Rheede IVfal. 3 t. .53, as a synonym, 
and in that, it is my impression he is right, thouf^h the 
figure represents a specimen greatly exceeding, In the 
size of its leaves and flowers, those I have from Ceylon. 
This however, Choisy has separated from the Linnaean 
plant, and called it ^/. «pec/o*a,avery appropriate name, 
which, until furnished with better materials I shall not 
attempt to disturb. He (Choisy) quotes as an authority 
for his M. ferrea, a figure of Rumphius 7 tiib. 2. This 
figure I have not an opportunity of consulting as my 
copy is incomplete, in that part, but I hive reason to 
believe the synonym erroneous, as I have specimens 
from Mergui, communicated by Mr. Griffith, which seem 
exactly to quadrate with his*^ character, though quite 
distinct from the Ceylon plant. Roxburgh again des- 
cribes under the same name a plant differing from both, 
and readily distinguished by having its flowers terminal, 
rarely axillary, " solitary or in pairs" a character which 
perfectly corresponds with specimens communicated to 
me by l>r. Wallich, under Roxburgh's name, >/./errea. 
The M,ferrta again of our Prodromus appears different 
from all the others in the diminutive size of its leaves 
and flowers, and in wanting the thick coating of white 
bloom on the under surface of its leaves so conspicuous 
on the Ceylon plant. The iH.ferrea, of Blume, I can- 
not with certainty refer to any of the above, unless per- 
haps to ray Mergui plant, and that merely on account of 
the introduction of the words '* peJunculis axillaribwt*' 
indicative ofthe presence of a conspicuous peduncle, which 
it has, while all the others have the flowers nearly 
sessile, or on very short peduncles. These various forms 
may be thus oharacterired and designated. 

i. Ai.speciosa, (Choisy D. C. prod. 1, page 562). 
Leaves very long, linear, lanceolate, acute : flowers sub- 
sessile; petab roundish, regular: ripe fruit 4-seeded. 
Rheede, Hort Mai. 3, t. 53, excluding all other syno- 
nyms. 

floods of Malabar. 

2. M.ferrea, (Lin. sp. 734). Leaves lanceolate, acute 
at both ends, ending in a long tapering acumen, bright 
shining green above, beneath white, from a thickish 
coat/dg of a pulverulent or scaly incrustatioiv/- flowers 
axillary, solitary, subsessile. y 

Ceylon, freqiient. ^^t/^J^ 

A beautiful tree, with numerous large,w9Httn^, fragrant 
flower*, decorating its slender pendulous ramuli : alto- 

f ether, when in flower, one of the most ornamental trees 
have ever seen. 



This IS perhaps too closely allied to the former, the 
principal difference being in the flower bearing rumuli. 
of this having but one or at most two flowers confined 
to the apex, while m the other they occupy the axils of 
many pairs of leaves all along the branch. It has be- 
fll. ' !k *PP?^^*^ ^f ^^ing a much more rigid plant 
than the Ceylon one. The terminal solitiiry flowers 
mentioned by Roxburgh 30 years ago, is still the same 
in my specimens gathered l<LSt year, and probably from 
very dilFerent plants from those which he described a 
circumstance affording considerable collateral support 
to the opinion that they are distinct species. 

4. M. coromandelina, (R.\V.) Leaves narrow lanceolate, 
ending m a long tapering blunt pointed acumen, bri^^ht 
shining green above, paler beneath, but scarcely Rau- 
cous : llowers axillary and terminal ; peduncles shorter 
than the petiols. 

M^ferrea, W. and A. Prod. 
Courtallum in woods. 

A very handsome tree. The very diminutive size of 
the eaves and flowers of this, as compared, with those 
of all the preceding, not less than the disappearance of 
tne white glaucous crust so conspicuous on all the 
othere, lead me to consider it distinct. The leaves 
which m these are from 5 to 7 inches long and U to 
IJ broad, do not in this exceed 2§ long by about i an 
inch in breadth, the flov/ers are small in proportion. 

5. M.pedunculata, (R. W.) Leaves lanceolate, acute, 
somewhat abruptly acuminated, glaucous beneath : 
flowers axillary, large, frequently pau^d, peduncles 
about twice the length of the petiols. 

M.ferrea, ? Choisy, D. C. Prod. Blume, Bijd. 
iVen/M/.— Communicated by Wm. Grifllith, Esq. 
The long peduncled twin flowers of this species, 
readily distinguish it from all the preceding, and pro- 
claim the tree a very beautiful one when in full flower. 
Section II. — Calophyllejb. 
Calophyllum — Liu. 
Tlie very peculiar venation of the leaves at once dis- 
tinguishes this genus, almost witho«it reference to the 
fructification, but the discrimination of the species is 
by no means so easy, indeed the circumstance that marks 
them out as members of the same family, a strong fiunily 
likeness, equally sei-ves to render difficult their dis- 
tinction from each other. They do however afford some 
useful sectional marks in the number of parts composin<r 
the floral envelopes. In all, these parts, whether we 
choose to call them calyx or corolla, are petaloid ; to 
avoid therefore the inconvenience that might arise from 
calling parts sepals, which if removed from the flower 
and laid side by side with others occupying the place of 
petals, could not by external characters, be distinguish ^ 
ed, I shall group the whole under the intermediate term 
perianthy and subdivide the genus into sections, de- 
pending not on the number of sepals or petals, which 
in the estimation of some Botanists, seem, in this genus, 
to be convertible terms, but according to the numter of 
leaves of the perianth^ the first section having 12, the 
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second 8, and the tliird 4. This arrangement is nearly 
the same as Cho^sy's in DeCandoUc's Prod, namely — 
sepals 4, or 2, or wanting, the last section very unphiloso- 
pbical. The first step therefore in the process of reducing a 
species of Calophyllum is easy, not so the subsequont 
ones, especially where there is a considerable number 
of forms to be reduced, owing to the characters of the 
species being generally so loosely constmcted that it 
seems next to impossible to say to what form they are 
limited; such, strange to say, are those even of Rox- 
burgh, and not being as usual, aided by full descrip- 
tions, leaves the whole involved in doubt and uncertain- 
ty. Whether I shall be able to draw more precise char- 
acters is uncertain, but to prevent ray meaning being 
mistaken I shall publish figures of all the species of 
which I have specimens, and trust Dr. Wallich will 
enable me to add, so far as they extend, the figures left 
by Dr. Roxburgh. 

§ I. Leaves of the Pereanth 12 — (A sepals and 8 
pe(als,J 

1. C IFalkeriif (R- W.) A large tree, branches terete, 
leaves nearly round or obcordate, very thick and coria- 
ceous : racemes axillary, congested on the ends of the 
branches, the extreme ones (from the abortion of the 
leaves) forming a terminal panicle, exterior pair of 
sepals much smaller than the interior, inner row of 
petals smaller than the outer, fruit sphaerical, about the 
size of a pretty large cherry, pericarp very thick and 
coriaceous. 

Newer a EUia Ceylon, at an elevation of 7000 feet — 
also on Adam* 8 peak, but there a smaller tree. 

This magnificent species, which I have dedicated to 
rny friend Colonel Walker, from whom I first received 
specimens, is observed to flower only once*in three years. 
The figure I may here remark, which was made from a 
dried specimen, does not give a very good idea of the 
magnificence of the inflorescence, owing to its being in 
rather too young a state. 

2. C Blumih (R. W.) " Leaves obovate, elliptic, ob- 
tuse, or emarginate ; ramuli terete : flowers laxly, race- 
mose; racemes axillary, solitary; pedicels 1-flowered, 
sub-opposite. (Calyx 4 sepals, caducous: petals 8, un- 
equal, white. Stamens numerous, 5-6 adelphous at the 
base ; anthers oblong, opening by two pores, (aplce 
'Iperforatfe), Ovary 1-seeded: style filiform, infiexed: 
stigma capitate: nut 1-seeded.") — Blume. 

Calophyllum inophyllum, — Blume, Bijd. 1, page 21?. 

The above character is copied from Blume, I do not 
know the plant, but the 4 sepals and 8 petals prove that 
it cannot be C. inophyflum, 

§ XL Leaves of the Perianth 8 (sepals 4, petals 4.) 

3. C. inophyllum, (Lin.) Branches terete ; leaves ellipti- 
cal, passing into obovate, sometimes emarginate, racemes 
axillary, loose : exterior sepals smaller, interior about 
equal to the petals (pure white) all petaloid : stamens 
numerous, irregularly polyadelphous near the base: 
ovary globose, (reddish purple) elevated on a short gyno- 
phore : fruit spheerical, about the size of a large cherry. 

C. inophyllum, Choisy and others, excluding Rum- 
phius* synonym— Powia marum, Rheede, Hort. Mai. 4, 
t. 38. 

A very beautiful tree, with delightfully fragrant flow- 
ers, frequent in Malabsur, more rare on the Coromandel 
coast. 

The timber of this tree, though coarse grained, is con- 
sidered very valuable for some purposes in ship-build- 
ing, and the seeds afford a good lamp oil. 



4. C. 5in/fl^or,(Roxb.Fl.Ind. 2-607.) " Twigs eylin- 
dric, leaves oblong, emarginate, base tapering, lucid, 
finely veined'* (Roxb.) fruit large, about the size of a 
small apple or billiard ball, sphasrical, fleshy. 

This species I only know from Roxburgh's imperfect 
character and Ruraphius' figure, which Roxburgh says, 
** is a bad figure of this beautiful tree." Rumphius 
however is so great an admirer of the tree, that his des- 
cription is quite poetical, but much too diffuse for quo- 
tation, his figure is usually quoted for C. tnophyUum. 

5. C. tomentosum, (R. W.) Young shoots square, and 
with the petiols and peduncles of the flowers, thickly 
clothed with ferruginous tomentum : leaves varying from 
oval to narrow lanceolate, attenuated at both ends, undu- 
lated on the margin, racemes axillary, loose, few flow- 
ered: fruit — . 

Ci!y/o».— Colonel Walker. 

Of this species there are two very distinct varieties, 
one with oval leaves ending in a short abrupt blunt acu- 
men, and much undulated on the margin, the other 
with long, rather narrow lanceolate leaves, tapering to 
a fine point at each end, and very slightly undulated, 
but in both the tomentose, rusty coloured, square ramuli 
are conspicuous, in both the axils of the leaves are fiir- 
nished with similarly clothed buds, and in both the 
branches are terminated by a larger oblong bud, like 
those of trees of tempersite climates, indicating that 
this is a deciduous species from the higher parts of the 
island, a point however on which I am not informed. 

6. C. angustifolium, (Roxb. Fl. Ind. 2-608.) ** Twigs 
cylindrical. Leaves short petioled, lanceolate, with 
lengthened somewhat obtuse points, lucid, finely veined: 
flowers in axillary fascicles, pedicels with a cyathi- 
form apex.'* Roxb. 

A native of Prince of Wales* Island said to be a tree 
of great size, and to afford the masts and .spars known 
under the name of Peon. 

7. C. spetahile, (Willd. and Choisy, in D. C.»s Prod. 
1-562.) *♦ Leaves elliptic, lanceolate, or rarely ovate- 
elliptic, usually acute at both ends: ramuli terete: 
flowers laxly, racemose; racemes axillary, peduncles 
1-flowered, usually opposite. 

Rumph. Amb. 2-72, is quoted as a figure of this planr, 
but I suspect without consulting the description from 
which I feel disposed to refer the Amboyna plant to the 
next section. These three are possibly the same spe- 
cies, but the characters of neither of tbe two last, as 
here quoted, are reconcilable with mine, nor do ihey 
sufliiriently quadrate with each other, to admit of my 
uniting them without reference to specimens. 

8. C. decipiensy (R. W.) Young shoots square, leaves 
from oval to obovate, emarginate, or sometimes ob- 
cordate, firm and coriaceous, racemes axillary, or from 
the scares of fallen leaves, few flowered, pedicels, 
rather short (about half an inch): sepals 4: petals 4 
caducous : stamens numerous : fruit small, oval, some- 
what attenuated at both ends. 

C. calaba, Lin. partly. Lind. Fl. Med. — C. apetalum, 
Willd.— C. spurium, Choisv, in D. C. Prod. 1^63, W. and 
A. Prod. 1-103.— Rheede, Hort Mai. 4-39— not Burm. 
Thes. Zel..60. 

Willdenow's examination of this plant led him to the 
conclusion that it had no petals, hence he called it 
C. apetalum, Choisy on the other hand, but apparently 
without examining a flower for his own satisfaction, 
arrived by some means unknown to me (riot having hi» 
memoir to consult) at the very unphilosophical conclu- 
sion that it had four petals and no calyx, and hence he 
called it C. spurium, Mr. Arnott and 1 afterwards re- 
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examined flowers,and concluded both were wrong,and that 
the flower had 2 sepals and 2 petals, and therefore adopted 
Choisy's name as the better of the iwo, though we thought 
both bad. I have now ascertained that Willdenow was the 
nearer right of the three, but that we are all wrong. 
The examination of flower-buds before anthesis invaria- 
bly showed a perianth of eight parts, while flowers after 
anthesis as regularly showed one of four, and these the 
exterior calycine series, the interior or coroloide ones 
having disappeared — being then neither apotalous, nor 
spurious, from the absence of its calyx, I have judged it 
advisable to give a new name, and have selected one 
equally expressive of past and, possibly, present blun- 
ders, which will not, I conceive, require further altera- 
tion. 

iJ III. Leaves of the Perianth 4 — (sepals 2, petals 2 ? 
or sepals 4, petals f) Apoteriura, Blume. 

9. C. Afooniij (R.W.) Rarauli terete, leaves long, linear 
lanceolate, (8-12 inches long, I^ broad) acute, floral ones 
about oval : flowers short pedicel led, forming numerous 
small umbellate panicles: panicles axillary, solitary, 
congested towards the ends of the branches, forming to- 
gether large leapy terminal panicles : floral envelopes 4, 
the interior pair the larger : fruit — . 

C. longifoliumt Moon's MSS. not Willdenow. 

Ceylon. — Eastern Korle, Moon. 

This plant seems only to have been found by Mr. 
Moon — and the specimen before me is not such as to 
admit of a very perfect character being made from it. 
The very long lanceolate leaves of the older branches (the 
larger ones at least a foot in length) and the smaller 
almost oval floral ones, mixed with the large terminal, 
very many flowered, panicles, seem to indicate, that the 
tree when in full flower, must be one of surpassing 
beauty. 

10. C. Burmanni, (R.W.) Young shoots, quadrangular, 
tomentose, leaves oval or slightly obovate, spathulate, 
sometimes sub-rmarginate, panicles small, axillary, few 
flowered, pedicels opposite, usually longer than the 
peduncles, furnished at the base with a small deciduous 
bractea : perianth four-leaved, fruit small, globose, or 
very slightly oval. 

C, calaba, Lin. partly. — Burm. Thes. Zeyl. tab. 60. 

Ceylon, 

Burman*s figure I consider the typical form of this 
species and is a good representation of the plant so far 
as it goes, the fruit only being required to render it 
nearly perfect, but there is now before me another form 
whicn I am uncertain whether to consider a species or 
a variety. The forms of the leaves are nearly the same, 
but more decidedly oval and much smaller, the in- 
florescence also differs a little; in both it is imperfectly 
umbellate panicled, but in this the flowers are much more 
numerous and the peduncles and pedicel? shorter, the 
structure, however, of the flower is the same : the fruit I 
have not seen, and while it remains unknown I prefer 
considering this form a variety rather than a species. 

y5 parp»yo/tum, young shoots quadrangular, tomentose: 
leaves from oval to obovate, spathulate, tapering towards 
the base: peduncles axillary, several flowereid, rarely 
one flowered, pedicels opposite, short, furnished at the 
base, with a minute deciduous bractea : perianth four- 
leaved: fruit — . 

I have a second variety from Mergui intermediate be- 
tween the Ceylon ones. It has the larger leaves and 
small fruit of the first with the short umbellate panicles 
of the second ; and has in addition the bractes, which 



in the Ceylon plants are very small, almost inconspicu- 
ous and early deciduous, as long as the pedicels and as 
permanent as the flowers. 

7 bractlatnm. Leaves oblong oval or obovate, very ob- 
tuse, often emarginatc at the apex: panicles much shorter 
than the leaves, axillary, pedicels short, almost conceal- 
ed by the lanceolate, acute, pubescent bractea: fruit 
globose. 

MerguL—Grmih Herb. Nos. 439 and 595--Flower 
and fruit. Apoterium sulatri. ? Blume. 

11. C.tetrapetala, (Roxb.) "Leaves short petioled, oval, 
lanceolate, very finely serrulate: umbels axillarv: 
corolla 4-petaled." Roxb. Fl. Ind. 608. 

Moluccas, — Of this species I know nothing beyond 
what is expressed in the above brief character. — It how- 
ever belongs to this section, as he considers all the 
leaves of the pereanth petals, and characterizes the 
genus as having an 8 petaled corolla. 

Species imperfectly knotvn, 

12. C. suregay (Buch. Roxb.) " Leaves linear, oblong, 
flowers verticelled below the leaves." Roxb. Fl. Ind. 
2-608. 

13. C. ? lanceolarium, (Roxb. Fl. Ind. 2-608.) "Twigs 
square, leaves lanceolar, obtuse, luuid, finely veined*' 
(acute at the base, Blume) Roxb. 1. c. C lanceolatum, 
Blume, Bijd. 1-217. 

Murittas, — Neither Roxburgh nor Blume have seen 
the flowers of this plant, our Knowledge of its genus is 
therefore only conjectural. 

14. C. polyanthum, Wall L. 4844. 



15. C ? marginatum. 


4845. 




16. C. reltisum, 


4846. 




17. C. pulcherimum, 


4848. 




18. C. amanum^ 


4849. 




19. C. mesuafolium. 


4850. 




20. C. longifolium, 


4851. 


" Certe non hvjus 


generis.'* (Wall.) 






Kayka- 


-Wall. 





Sepals 4, petals 4. (scarcely longer than the caljrx) 
Stamens numerous, filaments united at the base; anthers 
orbicular, cells curved round the edge of a broad circular 
connectivum. Ovary free, 1 -celled, with several (4) erect 
ovules attached to the base. Style one, stigma 4-lobed. 
Fruit—. 

Avery large handsome tree, young shoots slightly 
4-sided — leaves opposite, approximated towards the 
ends of the brancnes, coriaceous, linear, lanceolate, 
acute. Panicles axillary and terminal, many flowered, 
congested near the ends of the branches, and forming by 
their union large terminal panicles. 

K.floribunda, Wall. PI. As. Rar. 3, page 5, tab. 210. 

This genus is very nearly allied to Calophyllumy agree- 
ing with it in habit, inflorescence, and generally, in the 
structure of the flowers. But in this the connectivum 
of the anther is dilated so that the pollen cells, in place 
of being approximated and parallel to each other, are 
remote and bent, being curved round its edges: and the 
ovary, in place of one, has four erect ovules. The two 
together form very sufficient grounds for keeping the 
genera separate. Kayea in short, stands in the same 
relation to CalophyUum that Gynotroches does to Gar^ 
cinia. The cells of the ovary of Gynotroches have 3 
ovules, while they are solitary in Garcinia. The ovary 
of Kayea has 4 ovules, while in CalophyUum it is soli- 
tary. 

One plant appertaining to this order, yet remains to 
be noticed, though rather imperfectly known, as it evi- 
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dently forms the type of a tiew genu8, «ind, so far as can 
be made out from male flowers only, clearly referable to 
this suborder. 

The most striking peculiarity I have observed in this 
is the estivation of its calyx, which seems valvate, 
and Dot imbricated a$ in all the other genera of the order, 
and is the only point that gives rise to the slightest 
doubt as to the order to which it belongs. But this 
anomaly may be explained, I think, on the supposition 
that two of the four sepals, usually present in the order, 
abort, and that the remaining two, as happens with the 
exterior sepals of Kai/ea, have a valvate aestivation. An- 
other circumstance that strikes me as peculiar, is, that the 
union between the sepals is so very intimate, as not 
to present any indication of the place where it oc'curs — 
hence the corolla and stamens before anthesis have the 
appearance of bein^ inclosed in a b>i^, the more so, as 
the calyx,which is thin and membranacious,is when moist- 
ened, as pliable as wet bladder. During anthesis, it 
iplits into two equal halves, displaying 4 petals and nu- 
merous stiimens, but in the male flowers, no trace of a 
pistil — the genus may be thus designated and defined. 

Calysaccion, R. W. 

Flowers unisexual. Maie — Sepals (2 ?) intimately 
united (forming a closed sac) in astivation. Petals 4, im- 
bricating. Stamens very numerous, sub-monadelphous at 
the base, filaments short, slender : anthers oblong, 2- 



celled: cells approximated parallel, opening I ength«i$f, 
connectivum slightly prolonged and truncated at the 
apex. Pistil altogether wantinjj. — Female. 

Arborious, young shoots terete or slightly 4.sided, 
leaves glabrous, opposite, short petioled, linear lan- 
ceolate, obtuse, thick, hard and coriaceous, marked 
with a prominent costa, but without transverse pandiel 
veins. Flowers numerous, congested on lateral tuber- 
cles, springing from the axils of fallen leaves (abortive 
branches) forming dense lateml capitulae, peduncles 
short, i -flowered. 

C. longifolium, R. W. 

Malabar near Bombay, 

I am indebted to J. Graham, Esq. of Bombay, for my 
specimens of this plant, which he thought, might be 
the Calophyllum longifoUum of Wallich's list mentioned 
above as ** certe noa hujus generis,*^ As this conjecture 
seems not improbable, I have adopted that specific name. 
The genus so far as its affinities can be made out from 
the male flower only, is most nearly allied to Kayea, but 
wants the inner pair of sepals, and the outer ones are 
very ditferent in texture, which, added to ihe diflfereocc 
of the anthers, and habit, throw almost insunuountable 
difficulties in the way of its being admitted into that 
family, and fully bear me out in considering it a new and 
distinct genus. 



EXPLANATION OF PLATE 44. 



Hebradendron Cambogioldes^ (Graham.) Garcinia 
gutla, (R.W.)page 126. 

A. Flowering branch, (female) — B. The same in 
fruit — natural size. 

I, Female flower. — 2. Stigma removed. — 3. Male 
flower front view. — 4. Side view of the same, the petals 



removed to show the staminal column. — 5. Back view 
of the same.— 6. Column of stamens taken from a flow- 
er-bud.— 7. An anther before dehiscence — all more or 
less magnified, — 8-9. Full grown fruit cut transversely 
and vertical I v — natural size. 



EXPLANATION OP PLATE 45. 

Calophyllum WaUceril^ (R. W.) natural she, — 2. A and sti^a, the ovary cut tninsv^rsely. — 8. The same 

detached flower — natural size, ^3. The sjime dissected, cut vertically. — 9. A fruit — natural size — all with the 

showing each piece. — 4. An anther. — 5. Grains of pol- exceptions mentioned^ more or less magnified. 
len. — 6. A diagram of the «stivation.— 7. Ovary, style, 

P. S. — After this article was completed and the greater part of it printed, I received 
Lindley's ** Flora Medica" a new work ju^t issued from the press, and like all the other works 
of the accomplished author formin'^ a most valuable contribution to Botanical science; 
on this occasion in connection with medicine. In this work I find Dr. Lindley has added the 
weight of his authority, to that of those who adopt Murray's Stalagmilh in preference to Rox- 
burgh's Xanthochymm, This he does for the reasons adduced by Dr. Graham, namely, that Mr. 
Brown had examined Murray's specimen and ascertained that it consists of two plants, probably 
of two genera, one of which, in flower, is a XanthochymwSy the other, not in flower, supposed to be 
Graham's Hebradendron. Having expressed my belief that Xanthochj/m us does not belong to 
this natural order, and having no new species to add, nor other information to communicate res- 
pecting it, I did not intend to have noticed that genus in this place. But as I have said above 
that in my opinion Stalagmitis ought to be suppressed and Xanthoc/ji/mtts eatablished in its room, 
I feel now called upon to state more fully my reasons for thinking so— I shall commence by extract- 
ing from the" Botanical Magazine Companion" the passage of Mr. Brown's letter, quoted by Dr. 
Graham as his authority, for saying that the generic name Xanthochymm must be drop- 
ped in favour of Stalagmitis. " The plant sent pasted by Konig to Sir Joseph Banks, as one 
specimen, I have ascertained to be made up of two plants, and very probably of two genera. 
The union was concealed by sealing wax. The portion in flower, and which agrees in structure 
with Murray's account, is, I have no doubt, the Xanthochymus ovalifolius of Roxburgh. 
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StalagmitU and Xanthochymus are therefore one genus, as Cambessides has already observed, 
giving the preference to the earlier name of Murray. This, however, forms but a small part of 
the whole specimen, the larger portion being, I am inclined to think, the same with your plant, 
of which I have seen, and I believe still possess, the specimen you sent to Don.* The struc. 
ture, however, of this greater portion cannot be ascertained from the few very young flower-buds 
belonging to it. It approaches also very closely, in its leaves especially, to that specimen in 
Hermann's herbarium, which may be considered as the type of Linnaeus* Cambogia gutta, A 
loose fruit, pasted on the sheet with Konig's plant, probably belongs to the larger portion, *nd 
resembles '* GaBrtner's Morella.*' 

So far all appears clearly in favour of Stalagmitis, and had Murray in drawing up his char- 
acter rigidly confined himself to the description of the flowers before him, I should at once have 
adopted his name in preference to Roxburgh's. But on turning to his character, as given in 
Schreber*s genera plantarum, we find a 4-leaved calyx, a 4-petaled corolla, and a 4*lobed stigma, 
combined with pentadelphous stamens, 3-seeded berries, the stigmas sometimes trifid : stamina 
not always polyadelphous ! &c. From this very unusual combination of quinary and quater- 
nary forms I am led to infer that the character is only partly derived from the specimen, and 
partly, if not principally from notes communicated by Konig, who, it appears, from the fact of 
his having combined, on the supposition that they were the same plant, two distinct species, 
was not aware of the difiference, and misled Murray by communicating written characters of a 
Oarcinia, and flowers of another plant, and between the two, there has resulted a set of char- 
acters not likely to be often found combined in the same species and still less frequently in one small 
specimen, Roxburgh on the other hand briefly and clearly defines a genus of plants well 
known to him, and extensively distributed over India, about which he has scarcely left room 
for a mistake. If further proof be wanted in support of the opinion I have advanced that this 
is a hybrid geims, \ adduce Cambessides, whose authority is quoted for the identity of Stalag^ 
mitis and Xanthochymus. He has strictly followed Murray, adopted all the contradictions of 
his character and constituted a genus embodying, first, Roxburgh's genus Xanthochymus, 
next, Petit Thours' Brindonia, evidently identical with Garcinia, then Loureiro's Oxycarptis, 
also Garcinia^ and lastly, (if I am not misled by Mr. George Don, whom I am obliged for 
want of Cambessides' own memoir to follow) nearly the whole of Roxburgh's species of Gar- 
cinia, as if Roxburgh was so bad a Botanist as not to be able, with growing plants before him, 
to dii^tinguish between two genera so very distinct as Garcinia and his own Xanthochymus, 
In a paper which I published in the Madras Journal of Science for October 1836, I showed 
from the internal evidence afforded by the two sets of characters that Murray's Stalagmitis hx\6, 
Roxburgh's Xanthochymus were partly identical, and attributed the discrepancies to defects of 
Murray's solitary specimen, a view, which Mr. Brown has shown to be only partly right by 
proving that they in some measure originated in the imperfect observation of Konig, who sup- 
plied Murray with the materials for his genus. 

Having now adduced what I esteem conclusive evidence in support of the opinion I ad- 
vanced above, that Murray's genus is spurious, and that of Cambessides founded on it, is most un- 
natural, as associating species that never can combine generically : while Roxburgh's, is a strictly 
natural genus including several nearly allied species, and moreover, probably referable to a na- 
tural order different from more than half of the specif^s referred to it under the name of Sta* 
lagmifis by Cambessides, I consider myself fully justified in continuing to adopt the generic 
name Xanthochymus (even J hough opposed by the hitjhest Botanical authorities) until careful 
examination of the original specimen, with reference to the elucidation of the discrepancies I 
have indicated, shall have proved, that such actually exist in that specimen. If they do exist, 
then the fault is not Murray's and his name must of right be adopted with an amended charac- 
ter, excluding the numerous species of Garchna brought under it by Cambessides: if they do 
not, Roxburgh's genus^ which as it now stands is strictly natural, claims the preference* 

* One of those received from Mrs. Walker. 
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XXXIV.-HIPPOCRATEACEiE. 

A small order of tropical arborescent or climbing shrubs, with opposite, simple, undivided, 
toothed, or entire, somewhat coriaceous leaves, and small deciduous stipules. The flowers are 
small, bisexual, regular, arranged in racemes, corymbs, or axillary fascicles. 

The calyx consists of five, or very rarely four or six, small persistent imbricating sepals. The 
corolla is composed of five, equal, inferior petals, alternate with the sepals, slightly imbricated in 
aestivation. There are only three stamens, by some the filaments are described as distinct, by 
others they are said to be free above, but dilated and usually cohering at the base, forming a cup or 
disk-like covering to the ovary. Anthers terminal, one or 2-celled, in the former case opening 
transversely across the apex, in the latter longitudinally. Ovary superior, hid under the disk 
of the filaments, 3*celled, with several superposed ovules in each, either ranged in a single or 
double row, and attached to the axis : styles 3 cohering into 1 : stigmas 3 united, or distinct. 
Fruit either baccate with one or several seeds, or composed of three samaroid 2-valved carpels. 
Seeds exalbuminous, embryo straight, radicle pointing to the base, sometimes winged, coty- 
ledons fiat, elliptical, oblong, somewhat fleshy. 

Affinities. These are uncertain, some Botanists considering this order more nearly allied 
to AcerinecB and Malpighiacete, while others at the head of whom is the celebrated Brown, and 
Dr. Lindley assert they are scarcely to be distinguished from Celastrinece ; the latter Botanist even 
reduces this to a suborder of Celastrinece, Bartling places these two orders next each other, while 
Meisner on the other handretains this order in his class Malpighince in i\iQv'\c\\\\i^oiMalpighiacecB^ 
and Erythroxylece, To me it appears that in a strictly natural distribution of the orders it should 
rank near Celastrinece, if not, as Dr. Lindley has done, form a section of that order, but so long 
as the orders themselves, are distributed according to an artificial arrangement depending on 
the insertions of the petals and stamens, whether hypogynous or perigynous, I fear it must be 
retained in its present place. In itself, the order does'not seem well constituted, as resting on 
a peculiarity of structure which I cannot help viewing as of secondary importance, the un- 
symmetrical (ternary) stamens and dilated cohering filaments, while the fruit, which generally 
affords more valuable characters, differs most widely in the different genera. The characters how- 
ever derived from the relative number of stamens and sepals, added to the very unusual deve- 
lopment of the filaments are so very singular, as well to entitle them to a degree of importance 
not usually accorded to them, and even to raise them superior, in this particular instance, to 
those taken from the peculiarities of the fruit and structure of the seed, and, for the same reason 
that they unite Salacia with a baccate fruit and Hlppocratea with three samaroid carpels, 
exclude Celastrinece^ though in both orders " the insertion of the ovules is either towards the 
base, or is central^ and the direction of the radicle is always inferior" as observed by Mr. 
Brown. 

Geographical Distribution. This order is altogether of tropical origin, the larger 
portion appertaining to America. Some species of Hlppocratea and Salacia are found m 
AiTica,and several more of both in India. Hitherto, these two genera only, have been met with 
in India, but are very generally diffused over it, and so abundant, that species of one or other 
are to be found in almost every jungle. 

Properties and Uses. I am not aware of any use to which any of the Indian species of 
this order has been applied. The fruit of one African species Salacia pyriformis is eatable, its 
flavour is said to be rich and sweet. The seeds of Hippqcratea comosa^ a West Indian plant, 
are oily and sweet. 

Remarks on Genera and Species. The Indian flora as already remarked only furnishes 
species of two genera, Hippocratea and Salacia, They are easily distinguished when in 
fruit by the 2-valved capsular carpels of the one, and the pulpy baccate fruit of the other. 
In flower they are not quite so readily distinguished, but may be by the anthers which are 
1-celled, bursting across the apex in the former, and 2-celled opening lengthwise in the latter, 
&nd generally still more easily by the inflorescence which is panicled in Hippocratea, wbiU 
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ifi Salacia the flowers are for the most part cont^ested in the axils of the leaves. Of this order 
Roxburgh seems only to have known five species, three of Hlppocratea and two of Salacia, 
or Johnia as he, supposing them a distinct genus, called them. Under Wallich's hands the 
number has swollen to 19, but whether these will all prove distinct when thoroughly examined 
and compared may be doubtful, as some of them vary considerably according to circumstances. 

It is not improbable that the species of H'tppocratea here figured may be one of them, 
but as it was impossible for me to determine that from a name only, and as it evidently differs 
from all those described by Roxburgh, I could not hesitate about naming: it. I have another 
species from Bombay, communicated by Mr. Graham under the name of //. obfuaifolla. It 
does not however correspond with my specimens of that species nor indeed with any of the 
other Indian ones with which I am acquainted. From U, indica these three species are all 
known at a glance by their larger sized flowers; from each other they may be thus distinguished. 
H. obtusifolia, calyx fleshy, entire on the margin, petals triangular, tapering to a point. 
H, Grahamii, calyx membranous, fimbriated on the margin, petals obovate — spat hu late. 
H. Arnottiana, calyx flashy, lobes obtuse, entire on the margin, petals suborbicular, unguicu- 
late, reflexed. * H, Rlchardiana of the Flora SenegambiaB, if really distinct, must be very closely 
allied to our H, oblusi/olia, (I suspect they are the same species) the figure of H, paniculata 
of the same work, shows that it more nearly approaches my H, Grahamii, but is quite 
distinct. 

The species of Salacia cannot, so far as I have yet been able to ascertain, be thus briefly 
and clearly distinguished by the flowers. The fruit seems to aiFord better distinguishing marks 
but is often wanting in preserved specimens. The inflorescence also gives several pretty good 
characters such as, whether the peduncles have one or several flowers, whether in the former 
case, there are few or many aggregated in the axil of the leaf, and whether they are longer or 
shorter than the petiol— according to these marks they may be thus distributed. 

1. — Peduncles 1 -flowered— (from an axillary tubercle). 

A. Peduncles few— (1 or 2 to 6 or 8). 

S. Brunoniana. S, Roxburghii. S. prinoides, S, macrophylla, Blume, one from 
Ceylon, S. reticulata, R. W. one an<l lastly, S. senegalensis distinct, from Malabar, though for 
the present united with the Ceylon one, D. C. 

B. Peduncles very numerous. 

Two species from Mergui of which I have specimens are referable to this subsection — 
both, so far as I know, undescribed. S. verrucosa, R. W. and S. multijlora, R. W. 

These two subsections are perhaps too artificial to prove of much value in practice, as it is 
evident that change of circumstances may cause a species to pass from the one into the other. 

2. — Peduncles several flowered. 

A. Peduncles 2-3 cleft, bearing few subsessile flowers on the apex. 

S. pomi/era. S, oblonga. S. Javanensis, Blume. S. oblongi/olia, Blume. S. melito- 
carpa, Blume. 

B. Pedunrles forked, each division terminating in a simple many flowered umbel, flowers 
longish, pedicelled. 

To this subsection one Mergui species S.Jloribunda^ R. W. belongs. 

The new species of both genera of this enumeration may be thus designated and defined. 

HIPPOCRATEA. ovate obtuse to subreniforai, unguiculate, carpels linear, 

H, Arnottiana, (R. W.) Shrubby, twining, glabrous, spathulate, broadly emarginate at the apex, 

leaves ovate, ublon^, acuminated, coriaceous, remotely „ . hi i i^ 

crenato — serrated on the margin; panicles small, few Hao.— ilfflfo^r. 

flowered, axillary and terminal : petals from broadly The flowers of this species are perhaps, about the 
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largest of the genus, and the form of the petals at once 
distinguishes it from the other four Peninsular species. 

H, Grahamit, (R. W.) Shruhhy, twining, glabrous, 
leaves coriaceous entire, from braadly ovate to subor- 
bicular, acuminated: panicles numerous, large, many 
flowered, congested towards the summits of the branches, 
petals linear spathulate, obtuse, carpels obovate, obtuse, 
slightly emarginate. 

H. obtusifoUa, Graham*s MSS. 

Hah. — Bombay, 

I am indebted to Mr. J. Graham, of Bombay, for my 
specimens of this very distinct species, which is at once 
distinguished from H. obtusifolia, by its obtuse spa- 
thulate, not ovate acute petals, and more easily by its 
long peduncled, contracted many flowered, not iffusely 
spreading panicles. 

SALACIA. 
A. PeduncUi one fiotoered, few. 

S. reticulatOj (R. W.) Shrubby, twining, leaves oval 
or somewhat obovate, attenuated at the iNase, ending in 
a short blunt acumen, coriaceous, serrulate, reticulated 
(when dry) with numerous prominent veins : peduncles 
shorter than the petiols : petals ovate, broad at the base, 
attenuated upwards, exunguiculate, firuit large globose 
warty? 

Ceylon and Malabar f partly communicated by Colonel 
Walker. 

The Malabar plant above alluded to may belong to 
this species, but is not in flower. The leaves are similar 
in form but less distinctly reticulated, which may per- 
haps be attributable to age, if identical, the fruit is as 
large as a small apple, rough and warty on the surface, 
and from it I have added, with a doubt, the character of 
the fruit. This species is very nearly allied to 5. pri- 
noidesi but is certainly distinct if the fruit I have des- 
cribed belongs to it, should it prove otherwise, it is dis- 
tinguished by the form of the petals, which in this are 
broad at the base, tapering to the point and without a 
claw, in that, from broad ovate very obtuse, to subor- 
bicular and with a claw. 

B. Peduncles one flotveredf very numerous* 

S. verrucosa, (R. W.) Shrubby, bark of the flower- 
bearing branches everywhere rough, with small warty 
excrescences : leaves coriaceous, entire, lanceolate, acute 
at the iKise, ending above in a short blunt acumen; 



peduncles 1 -flowered, very numerous, arising from 
prominent axillary tubercles, shorter than the petiols t 
petals broad at the base, exunguiculate, oblong, obtuse t 
ovules two, superposed, in each cell: fruit? 

Hah. — Mergui, Communicated by Wm. Griffith, Esq. 

The bark of the flower-bearing branches in this spe- 
cies are quite rouj^h from the numerous small warty ex- 
crescences, the leaves which are very firm and coriaceous 
are from 4 to 6 inches long, and barely 2 broad at the 
broadest part; and the flowers, the clusters of which are 
nearly opposite, are so numerous as to form complete 
venicels. 

S, mtdtiflora, (R. W.) Shrubby, glabrous, leaves 
broadly ovate, lanceolate, rounded at tne base, slightly 
acuminated and obtuse at the apex, coriaceous, quite en- 
tire : peduncles numerous, from axillary tubercles, 
1-flowered, longer than the petiols: calyx deeply 
5-cleft: petals orbicular, ovules about 8 in each cell of 
the ovary in two collateral rows : fruit ? 

Hah. — Mergui. Communicated by Wm. Griffith, Esq. 

The leaves of this very handsome species dry of a 
pale green in place of, as in most others of a dark 
brownish green : they are from H to 10 inches long by 
about 4 broad, quite entire, and in the dried plant, 
slightly revolute on the inarujin. It appears a very dis- 
tinct species and remarkable f jr having a double row of 
ovules as in Hippocratcc^ with the cells of the anthers 
placed transversely across ihe apex of the filament and 
opening outwardty, hence, when the fruit is known it 
may form the type of a new genus. 

Peduncles fork" d^ dioisions umbellately, manyflovDtred^ 

S,floribunda, (R,W,) Shrubby, scandeut, glabrous: 
leaves elliptical, obtuse at both en Is, sometimes ending 
in an abrupt blunt acumen, very slightly crenate on the 
margin: peduniles axillary, solitary, nearly as Jon^as 
the petiols, once or twice forked at the apex, each divi- 
sion ending in a dense cluster of small longish pedi- 
ceiled flowers: calyx entire, 5-toothed: petals small, 
orbicular, reflexed: ovules 2 in each cell, collateral 
fruit ? 

Mergui, — Communicated by Wm. Griffith, Esq. 

The compound inflorescence of this species gives rise 
to a suspicion that it might be a Hippocratea, but the 
decidedly 2-celled anthers forbids me entertaining such 
an opinion, unless supported by the presence of nuit in 
which my specimens are deficient. 



EXPLANATION OF PLATES 46 AND 47. 



46 — 1. Hippocratea Amottiana, R. W. natural size. 
47 — A. 2. An expanded flower of the same. 

3. An anther, showing it 1 -eel led. 

4. The ovary cut transversely 3-celled, with two 
ovules in each cell. 

5. A mature capsule burst, showing the contained 
seed. 

6. A seed removed, showing the downward direction 
of the wing. 

7. A seed cut transversely. 

8. The seed removed and divided longitudinally, to 
show the inferior radicle and embryo— a// more or less 
magnified* 



47 — ^B. 1. Salacia oblonga — an expanded flower, 

2. The same, the sepals forcibly opened and the petals 
removed to show the superior ovary and th« disk-like 
expansion of the filaments. 

3. Stamens showing the anthers 2-celled. 

4. A diagram of the flower. 

5. The ovary cut transversely, 

^. A full grown fruit, natural size. 

7. The same cut transversely, natural size. 

8. A seed, the adhering pulp removed. 

9. The same cut transversely — with the ^xcgpHsms 
mentioned^ all more or less magnified. 
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XXXV.— ERYTHROXYLE^. 

This is one of the smallest orders of the Indian flora, being at the time we published 
the Prodromus limited to one Peninsular species, the one here figured, one or two others have 
since been found on the continent, and one in Ceylon. The species are generally shrubs or 
small trees, with ascending branches, the young shoots of which are often compressed and 
covered with acute imbricated scales. The leaves are alternate or rarely opposite, glabrous, 
with axillary stipules. The flowers are small, axillary, solitary, or several together, whitish or 
greenish, the peduncles furnished with bracts at the base. 

Crtlyx free, persistent, 5-parted: torus inconspicuous: petals 5, hypogy nous, equal, alter- 
nate with the lobes of the calyx, broad at the base, and furnished with a plaited scale within, 
stamens 10, hypoo^ynous, filaments united at the base: anthers erect, 2 celled, cells opening 
longitudinally by a lateral slit. Ovary 3-celled, two often imperfect or empty, with a solitary 
pendulous ovule in each: styles 3, distinct, or rarely cohering: stigmas capitate. Fruit drupa- 
cious, I -seeded, albumen horny. Embryo linear, straight: radicle superior round, straight. 
Cotyledons linear, foliaceous* 

Affinitiks. This order was separated from MalpighiacecB by Kunth, on account of the 
appendages of the petals, the presence of albumen in the seed, the fruit being often I -celled 
by abortion, and the peculiar habit. These however in the estimation of Dr. Lindley do not 
appear peculiarities enoui<h to constitute it more than a subdivision of Malpighiacece, on which 
account he has restored it lo |hat family as a suborder. In the propriety of this distribution I 
am inclined to coincide, though my limited acquaintance with this order, precludes my adopt- 
ing it. 

Geographical Distribution. The West Indies and South America appear to be the 
head quarters of this order, but some species are found in the Mauritius and Madagascar, and 
a few (6 or 8) in India. The only species I have met with in Southern India are, the one here 
figured, and two from Courtallum, 1 have besides specimens of another from Ceylon, which I 
named Sethia acuminata, on account of the long acumen which terminates its elliptic oblong 
leaves. * 

Proprrties and Uses. The only notice T find under this head refers to a single South 
American species, the Erythroxylon coca, of which there is a very detailed account in Hooker's 
Companion to the Kotanical Magazine. According to the writer of that paper, its effects are 
fully as deleterious as those of opium. The following extract from Lindley's Flora Medica, gives 
an abbreviated summary of its effects. 

'* A powerful stimulant of the nervous system, affecting it in a manner analogous to opium. 
Less violent in its effects than that drug, but more permanent in its action. The Peruviana 
chew the leaves with finely powdered chalk, and the government of Potosi alone, derived a 
revenue of as much as 500,000 peso duros in the year 1583, from their consumption.'' 

Remarks on Genera and Species. Two genera only are referred to this order, Ery~ 
throxylon and Sethia, and of the last only 3 or 4 species are known. Three are natives of 
southern India, and one from Ceylon. I'he continental ones may be thus briefly characterized. 
S, indica, leaves obovate, cuneate, styles united to the apex — ^S. lanceolata, leaves lanceo- 
late, cuneate towards the base, styles united two-thirds of their length — S. erythroxyioides, 
leaves lanceolate, styles free to near the base, short. Dr. Lindley in the second edition of hid 
natural system of Botany, with great propriety, in my opinion, reduces the last of these as being 
separated on too trivial grounds, the union of the styles, a mark, which I cannot consider of 
generic value, though, for the sake of preventing unnecessary disturbance of established names^ 
I have here retained it. Mr. Arnott gives the following character of the Ceylon one in hi» 
Pugillus Plantarum Ind : Orientalis. 

Sethia acuminata, (Aid.) Leaves alternate, elliptic ered, calyx 5-cleft, scgmenti^ ovate, acute, the Stylet 

oblong, acute at the base, suddenly acnroinated at the cohering almost to the apex, stigmas globose, 
point, penninerved, paler beneath, pedicels axillary, 

about a half longer than the petiuls, solitary, 1-flow- nab.—c/ey/on. 
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My specimens, to which I had previously given the 
same specific name, accurately correspond with this char- 
acter. 

Sethin lanceolata, (R.W.) Leaves lanceolate, obtuse, 
short petioled, peduncles axillary, solitary, about thrice 
the length of the petiols, styles longer than the stamens, 
united about two- thirds of their length, free, and re- 
curved at the apex, stigmas globose. 

Var. p. obtusifolia. Leaves from elliptical tapering 
slightly towards the base to obovate, cuneate. 

Hdh^^-Courtallum in thick jungles. 

These two varieties are probably distinct species, but 
as the form of the style and stigmas is the same in both, 
I prefer keeping them together, though they look dif- 
ferent. In tne nrst the leaves are long and narrow in 



proportion to their length, that is, from Sj to 3 inche* 
long, by about i of an inch in breadth : while in the 
other they are about 1} inch in length, and J to 1 inch 
in breadth, and the stipules which sheath the ends of 
the young shoots are larger. 

Sethia erylhroxyloidet, (R, W.) Leaves oblong, lanceo- 
late, coriaceous, slightly retuse at the apex, suBsessile : 
peduncles axillary, solitary, three or four times the length 
of the petiols : styles shorter than the stamens, free, 
nearly to the base ; stigmas recurved, clavate. 

Hab.— Cof/r/a//tim in thick jungles. 

This species is very closely allied to the former, but 
the marked difference in the* styles and stigmas forbid 
their being united. 



EXPLANATION OF PLATE 48. 



1. Sethia indica, natural size, 

2. An expanded flower. 

3. The same, partially dissected with a detached 
petal, showing the scale at the base. 

4. The stamens removed to show the union of the 
filaments. 

5. Detached stamens back and front views. 

6. The ovary cut transversely, the upper half with the 
style and stigmas attached. 



7. The same cut vertically, showing the pendulous 
ovary. 

8. A mature fruit, natural me. 

9. Cut transversely, two of the cells empty. 

10. Cut vertically, showing the form of the seed. 
Ohs, — Owing to an oversight the nombers were not 

added in this plate, those here dven are what ought to 
have been, and may be yet supplied with pen and ink. 



XXXVl.— MALPIGHIACEiE. 

A rather large order of tropical plants but principally confined to Amerioa, a very few being 
found in India, and these not of common occurrence. The greater number of Indian species 
are scandent shrubs, with jointed branches and opposite simple entire leaves, without dots, and 
minute stipules, some species of the order are clothed with appressed stinging bristles, others 
with silky pubescence. The flowers are for the most part bisexual, regular,' racemose, or 
corymbose^ rarely solitary^ the pedicels often jointed in the middle and furnished with bractiols. 

Calyx 5-sepaled, free or slightly united, persistent, imbricated in eestivation, and furnished 
with a definite number of conspicuous glands. Petals 5 nnguiculate, inserted on a discoid torus, 
sometimes unequal, seldom wanting. Stamens 10, rarely fewer, filaments either distinct or 
partly united at the base, anthers roundish, 2-celled, opening by longitudinal lateral slits» in- 
trorse. Ovary usually 3-celled, occasionally more or less distinct, ovules solitary, pendulous, 
styles 3 distinct, or cohering into one. Fruit berried or dry, 3-celled, or by abortion, 2 or 
1-celled and 1 -seeded, often with the middle of the back expanded into a wing, seeds pendu- 
lous, attached to the central axis of the carpel, exarillate, albumen none. Embryo curved or 
straight : radicle superior, short. Cotyledons foliaceous, or fleshy. 

Affinities. The affinities of this order do not seem to be very clearly defined, at least I 
do not find them so in any work I can refer to. They are distinguished from ^cerine^B by their 
unguiculate petals, glandular calyx, and symmetrical flowers : but in Erythroxylece, which, as 
stated above, are considered a mere section of Malpighiaeece, the petals are sessile, and in Hip- 
tage, the claw is so short as scarcely to deserve notice. Here however the position of the ovules 
assists to distinguish them^ being pendulous in this, erect in Acerineae, it is said that those 
genera of Hippocrateacece which have samaroid fruit have sessile petals, this is not a good dis- 
tinction, since in H. jirnottiana^ the claws of the petals are, in proportion to their size, fully as 
long as those of Hiptage^ the direction of the radicle, however, is different, being in this supe- 
rior, in that inferior ; from which it would appear, that Malpighiaeece are only distinguishable 
from Hippocrateacece and other allied orders " by the radicle of the embryo being uniformly 
superior," while in them it is inferior. Meisner in his Plantarum Fascularium Genera combines 
into his class Malpighinae the following orders, Hippocastaneae^ Sapindaceae, Alalptg^ 
hiaceae, Acerineae^ Erythroxyleae, Hippocratiaceae, and ICorearieae, the characters of wnich 
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I give below in his own language, as presenting in few words perhaps the best and clearest view 
yet published of the distinctive marks of these very nearly allied orders. 

MALPIGHINiE. (Classis). 

Conspectus ordinum. 

A. Germen conflatum ex ovariis 3 v. 2, plus minus inter se connatis. 

J. .Stamina calyeis laciniis aequalia v. plura, plerumque dupla (rarissime in Malpighiaceis pauciora). Germinis 
loculi 1-2- (raro pluri-) ovulati. 
t Semina exalbaminosa. 

a. Semina hih lato aut arillo praedtta. Folia plerumque composita. 

L Folia opposita exstipulata pahnatim 5-00-foliolata. Thyrsi terminales. Cirrhi 0. Flor. irregulares. 
Stam. 7» rarius 6 v. 8. Germ. 3-loc., loc, 2-ovulatn ovulo superiore pendulo inferiore adscendente. 
Caps, aptera, locuHcide 3-2-valv., 3-1 -sp. Sem. exarill., hilo maximo. — Hippocastaneae, 
2, — . alternaj pinnata aut pinmitisecta, rarius simplicia integra, rarissime stipulata. Pedunculi axil- 
lares, saepe cirrhigeri, Flores regular, v. irregul, Stam. petalor, numero dupla, duobus saepe 
delicientib. Germ. 3-2-loc., locul. 1-3-ovul., ov. adscendent. Drupa v. caps., carpellis saepe 
samaroideis. — Sapindaceae. 
6. Semina nee aTiUata nee hilo lato insignia t pendula aut adscendentia. Fol. plerumque simplicia. 

1, Semina ope funiculi pendula j soliiaria. Ovaria 3, interdum distincta. Carpella saepissime alata, rarius 

carijosa. Calyx persist., basi extus saepe glandulosus. Stam. 10, rarissime pauciora. (Fol. 
opposita, rarissime at tenia, simplicia, interdum lobata, saepe stipulata.) — Malpighiaceae. 

2. — adscendentiay sessUia, Ovaria % connata. Carpella extrorsum alata, saraaroidea. Calyx 

decid., eglandulos. Stam. 5-12, saepius 8. (Fol. opposita, simplicia, plerumque lobata, 
rarius impari-pinuata. Stipulae 0.) — Acerineae, 
tt Semina albuminosa, solituria. Fruct. drupaceus, abortu 1-loc. Germ. 3-loc,, loc. 1-ovulatis, duobus sub- 
evanidis. Ovuium pendulum. Cal. persist. Pet. 5. Stam. 10, basi monadelpha. (Fol. alterna, 
rarissime opposita, simplicia, integra, saepe triplinervia. Stipulae 2 persist, intra axil lam connatae in 
unicam saepe 2-iidam,) — Erythroxyleae, 
II. Stamina 3 (anlheris saepe l-locular.), Cal. 5-divisus, persist. Pet. 5. Germ, 3-loc., locul, biseriatim plu- 
riovulatis. Styli 3 connati. Carpella 3, v. abortu 2-1, samaroidea, 2-valvia, aut baccata, oligosperma. 
Sem. adscendent., exalbura. (Fol. oppos., simpl., indivisa. Stipulae parvae, deciduae.) — Hippocra- 
ieaceae. 

B. Germen conflatum ex ovariis 5 connatis, 1-ovulatis, ov. pendulis. Stigm. 5, sessilia. Carpella demum sub- 

distiricta, indehiscentia. Sem, exalbum. Cal. persist. lO-fid., lobis 5 interioribus callosis minoribus* 
Pelala 0. Stamina 10, libera. (Fol. oppos., simpl., integra, 3-5-nervia, exstipulata.) — ? Coriarieae, 

Geographical Distribution. I have remarked above that this is a strictly tropical 
order, but principally confined to America, so much so indeed, that of 180 species described by 
DeCandolleiu his Frodromus, only 5 are East Indian, 5 from Equinoctial Africa, 1 from the Cape 
and I from Arabia. Since that time considerable additions have been made to the Indian list, 
as there are about 20 enumerated in Wallich's list, and Blume has 6 from Java. To the 
Peninsular list nothing has been added since the publication of our Prodromus, except that the 
genus Ajicistrocladm is ascertained to be unquestionably a native, as I have found it abundantly 
in the woods of Courtailum, and have also received specimens from Bombay: also from Maul- 
main and Ceylon. This therefore seems a widely diffused genus, but I have great doubts of 
the propriety of referring it to this order. The species of Malpighia here figured flowered in 
the garden of the Madrnsj Horticultural Society, and is I believe of Chinese origin, if so, it is the 
first of the genus which has been found in the old world, but [ doubt whether it can be ad- 
mitted as a legitimate member of the genus. 

PROPKRTiiiS AND UsEs. Under this head littlc is knowH, and respecting the Asiatic mem- 
bers of the order nothing, except that they are highly ornamental twining shrubs, and merit a 
place in every shrubbery having ornament for its object, though so far as I have seen, they are 
nearly unknown m Madras. 

Remarks on Geneva and Specfes. The genera of this order amounting, according to 
Meisner, to 26 in number, are distributed into three tribes, Malpighieae, Ilrptageae, and Bafiis- 
terieae, of (he two last of these only, the Indian flora can with certainly be said to possess re- 
presentatives. The native country of the Malpighia 1 have represented is uncertain. We no 
doubt received it from China, but have no means of ascertaining whether it is really a Chinese 
plant. Ancistrocladus is also referred to this tribe, but there is much reason to doubt whether 
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it belongs to the order. Platynema and Hiptage, both certainly Indian plants, belong to the 
2d tribe, and Hiraea equally so to tlie third. As these three are all old and web known genera, it 
is unnecessary further to notice them here. Malpighia is also well known but not in this 
quarter, on which account I have been induced to give a figure illustrative of the tribe, if not 
of the genus; for in truth I rather think this plant will be found to constitute the type of a 
new genus, when examined by Botanists conversant with the tribe, which I am not, and there- 
fore abstain from giving what may prove a needless generic name. It differs from Malpighia ia 
its unequal filaments and anthers, as well as in its very unequal styles, but associates m the 
characters of its sepals, petals, and fruit ; on which account I refer it to that genus. The pecu- 
liarities of the stamens and styles sufficiently distinguish the species. 

Ancistrocladus^ as already remarked, is an extensively distiibuted genus, and when the 
species referred here, rather from similarity of habit than Botanical scrutiny, have been care- 
fully examined, will probably be found to embrace more than one genus, and form the type of a 
new order intermediate between Dipterocarpece and Malpigkiaceae, but removed from both by 
the subinferior 1 -celled ovary, with a solitary erect ovule. Vahl describes the species he saw 
(from Ceylon) as pentandrous. The Courtallum one has 10 stamens, one I have from Mergui, 
has 10 stamens, but united at the base by pairs like those of Hopea. This last associates in 
habit and in the form of its flowers, but differs in the ovary, which seems rudimentary. In all 
I have seen in fruit the sepals enlarge and become wing-like as in the Dipterocarpeae, not the 
carpels themselves as in some Malpigkiaceae. Whether these different forms will ultimately 
be considered to form types of so many genera, and the whole a new order, future experience 
must determine, but in the mean time \ do not think it can with propriety be referred to this 
order without much violence to existing affinities. 

With Dipterocarpeae it is associated on the one hand, by the wing-like expansion of its 
sepals, when in fruit, by a more or less perfect union of its petals and filaments towards the 
base, by its twisted aestivation, and finally by its exalbuminous seed and thick fleshy exceed- 
ingly crumpled cotyledons : while on the other, it is removed by the ovary being inferior, not 
superior ; one, not 3-celled, and with one erect, not several, pendulous ovules ; and finally, by 
its scandent habit. The erect solitary ovule and scandent habit are the only points by which 
it approaches Malpigkiaceae, while it is removed by the insertion of the petals being peri- 
gynous, by their being exunguiculate and occasionally cohering at the base, by their aestivation 
being twisted, not imbricative, and lastly, by the crumpled cotyledons. Much examination 
however is still required for the satisfactory elucidation of this very curious genus, but enough 
has been ascertained to shew that it is more nearly allied to Dipterocai peae than to Malpig^^ 
hiaceae. 



MALPIGHIA. 
M, heterantheraj (R. W.) Shrubby, raroous, leaves 
roundish, armed with spiny teeth, glabrous : peduncles 
axillary, jointed, furnished with two bracteal scales: 
petals unequal, fimbriated on the margin : stamens 
monadelphous at the base, two of them much larger : 
styles three, all distinct, two larger much bent, the 
other straightish and smaller : fruit composed of three 
unequal sized drupes. 

jyaJ.— Uncertain, but supposed to have been brought 
to Madras from China. 

This, as it appears in the Horticultural garden grow- 
ing in a flower pot, is a small, very ramous, erect, leafy 
shrub, the leaves armed with sharp spiny teeth, like the 
Holly. The petals are plaited, unequal sized, fimbriated 
on the margin, usually pure white, but occasionally with 
a light rosy tinge. The fruit rarely arrives at maturity, 
but when' it does seems to consist of three berries, 
scarcely adherent except at the base, one usually much 
larger than Ae other two, and that the one which bore 
the smallest style. 

HIR^A. 

The two species of this genus established by Rox- 
burgh and adopted in our Prodromus, unless distin- 
guishable by the fruit alone, seem either but varieties 



of the same plant, or the one we had before us as 
H. indica is incorrectly described, as having the leaves 
glabrous on both sides. This I have ascertained through 
a number of newly preserved specimens recently receiv- 
ed, the under surface of the leaves of which are covered 
wita soft downy pubesceu'-e. The ^ame I observe must 
have been the case with my original specimens when 
first collected, as there are still some remains of it visi- 
ble. These two species, it would appear from this, can 
only be distinguisned by the form of the wings of the 
carpels, that is whether they are oblong or elliptic. 
. This may be a good specific character, out not the 
clothing. I have specimens of a third species, from 
Mergui, with carpels nearly answering to Roxburgh's 
description of //. nutans ^ though not exactly, as they are 
orbicular in place of elliptic; the leaves are nearly oval, 
acute at both ends, and glabrous, which marks, when add- 
ed to the diffuse few flowered panicles form a combination 
of characters which leaves no doubt ofthis one being dis- 
tinct from all the Indian forms. These three species 
then may be thus distinguished by their fruit. 

H, indica^ carpels each surrounded with an oblong- 
linear entire wing. 

H, nutans^ carpels " surrounded with a large entire 
reticulate scarious elliptical wing." (Roxb.) 
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H, Afergaienses, carpels surrounded with an orbicular 
thin transparent scarious reticulated wing. 

In the two first the panicles are described as large, 
compound and clothed with appressed hairs, in the last 
they are diffuse, glabrous, with few flowers, on long very 
slender jointed pedicels. 

H» cor data f appears quite distinct from all these, but 
the fruit is as yet unknown. 



The fruit of our H, indica is also unknown, and as it 
differs from Roxburgh's plant in having the under sur- 
face of the leaves rather thickly clothed with soft ap- 
pressed pubescence, not glabrous, it may, when thft fruit 
is found prove either Roxburgh's H, nutatiSt or a dis- 
tinct species, but for the present must remain undeter- 
mined. 



EXPLANATION OF PLATE 49. 



1. Malpighia ? heteranthera, (R. W.) natural si^e. 

2. A partially dissected flower showing the glands of 
the sepals, a petal with its claw, and the unequal sta- 
mens and styles. 

3. The same forcibly opened to show the union of the 
fllaraents, and more clearly the ovary, styles and 
stigmas. 

4. Back and front views of a small anther. 

5. The same of a large one. 

6. The ovary 1-cell opened, to show the pendulous 
incurved solitary ovule. 



7. The ovar}*^ cut transversely near the apex. 

8. A mature fruit, natural size. 

9. The same, one of the carpels cut transversely. 

10. A seed removed and freed from its pulp, to show 
the rough reticuLited testa. 

11. Ihe same opened to show the position of the 
seed. 

12. Foliaceous cotyledons and the radicle. 

13. A leaf —a//, with the exceptions mentioned, more or 
less magnified. 



EXPLANATION OF PLATE 50. 



1. Hiptage Madablota, (Gcert.) natural size. 

2. An expanded flower, the petals removed to show 
the relative position of the other parts. 

3. The petals. 

4. Anthers back and front views. 
^. Ovary, style and stigma. 



6. Style and stigma detached, and more highly mag- 
nified. 

7. Ovary cut vertically. 

8. Cut transversely, 3-celled. 

9. A full grown fruit, natural size, ^ 

10. Cut transversely — with the exceptions mentioned, 
all more or less magnified,. 



XXXVII.— SAPINDACE^. 

This is a large and complex order presenting among its members slender climbing herbs, 
small shrubs, and large umbrageous trees. The leaves are alternate, simple, or compound; in 
the latter case, eitner ternate, or biteruate, more frequently abruptly pinnate. The flowers 
equally vary, being either uni or bisexual, or frequently presenting both forms on the same 
tree, polygamous. The inflorescence is either racemose or panicled, the flowers usually small, 
sometimes nearly inconspicuous, generally white, or pale greenish white, more rarely purplish 
coloured. 

Calyx free of 4-5 distinct or slightly cohering sepals, imbricated in aestivation. Petals 
usually as many as the sepals, alternating with them, sometimes fewer by the abortion of one, 
or altogether wanting, either naked, hairy, glandular, or furnished with a petaloid scale within, 
and also imbricated in aestivation. Torus usually a hypogynous disk, occupying the bottom of 
the calyx, expanded between the petals and stamens. Stamens 8-10 in a single series, inserted 
on the disk or receptacle between the glands and ovary ; filaments free, anthers incumbent, 
2-ceUed, bursting longitudinally, introrse, when polygamous, the pistil of the male flower is 
either rudimentary, or wanting. In the female the ovary is usually 3, rarely 2, or 4-celled, 
usually with a single erect or ascending ovule in each, rarely with two superposed ovules, and 
then one is ascending, the other pendulous ; sometimes they are numerous. Style undivided or 
3-cleft, more rarely, bifid. Fruit fleshy and indehiscent, or vesicular, or capsular, and 2-3 
valved, some of the cells occasionally abortive. Seeds usually arillate, albumen none. Embryo 
usually curved, or spirally convolute, rarely straight; radicle pointing towards the hilum. Coty- 
ledons sometimes conferruminate. 

Affinities. The relationship of this with the three preceding orders will be evident from 
a reference to the Conspectus, page 137, where it is introduced as a member of the class jMal- 
pighif/cp, other aflinities are indicated by Botanical writers, but as these appear somewhat 
remote I shall not myself attempt to detail thom, but rather extract from Dr. Lindley's 
Natural System of Botany th« paragraph, m which they are explained. 
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*^ From .^ceracece these scarcely differ, except in their alternate leaves and petals, which 
have almost always an appendage on their surface. In some respects near MeLiacece^ which 
agree in habit and in their pinnated leaves, but which are known by their roonadelphous sta« 
mens and symmetrical flowers. To Polygalacecp- they are no doubt akin in the singular combi- 
nation of 8 stamens with 5 unequal sepals, and an uncertain number of petals ; and also in their 
aril, which may be compared to the caruncula of Potygalacece, although somewhat different in 
its origin. The dried leaves resemble, as DeCandoUe remarks, those of Connaracece, Their 
climbing habit and tendency to produce tendrils indicate a relation to FifacecB, which, however, 
is not very near. Brown remarks, that although in the far greater part of this family the ovule 
is erect, and the radicle of the embryo inferior, yet it includes more thanpne genus^ in which 
both the seeds and embryo are inverted." 

To me it is matter of surprise that there is no allusion in any work I have had an oppor- 
tunity of consulting to any aiSnity existing between this order and Euphorbiaceae, though 
some of the genera of each order seem so closely allied that it is difficult to say to which order 
they ought to be referred. 

Geographical Distribution. This large order is nearly confined to the tropics, or ex- 
tends but a short way beyond, being still limited to the warmer latitudes on either side. The 
greater number of species are natives of Equinoctial America, and India ; Africa also has many 
of them, but they are unknown as natives in Europe and the United States of America, while 
the genus Dodoncpa alone represents them in New Holland. We have not the same data for 
estimating the number of Indian species as in most of the other orders yet gone through, as 
they are not included in Wallich's list of Indian plants. The number of Peninsular ones 
known to us amounted however to only 14, and these have not since been augmented. 
This I should suppose falls greatly short of the actual number a^ Blume in his Bijdr : Florae 
Javas, has no fewer than 23 species, and in Ceylon there are several that have not yet been met 
with on the continent, though it seems to me they are such as might be expected. Those met 
with on the continent occupy very different stations, llius Cardioapermum Haltcacabum is 
commonly met with in hedges and corn fields, while C. canescens is rarely met with except in 
dry jungles, where it appears as a very extensive climber, and when in full flower, which it is 
the greater part of the year, is really a pretty plant. The Sapindus emarginatus is generally 
met with as a cultivated plant, but is not rare in subalpine jungles in a wild state. The same 
remark applies to Schleichera trijuga. Nephelium Longanum on the other hand, a species 
very closely associated with Lilchi, 1 have only seen in jungles, and usually at a considerable 
elevation. The Schmidelias which are shrubby very ramous plants, sometimes becoming small 
trees, and bear a small red berry, are always so far as I have seen, jungle plants. Our only 
species of Cupania, C canescens, is never I believe met with in cultivation, but is a common 
plant in subalpine jungles and has a wide distribution over India. 

Properties and Uses. This family is remarkable on account of the leaves and bark, 
and even the fruit of some of its species being possessed of active medicinal or even decidedly 
poisonous properties, while the fruit of others, is highly esteemed for the dessert. Among 
these last are the Litchi, the Rambutan, the Longan. and a variety of others. The root of 
Cardiospermum Halicacabum is aperient. The succulent capsule of Sapendus emarginatus, 
the common Soapnut, is considered by the native practitioners an excellent expectorant, an 
opinion which Dr. Ainslie thinks correct, it is also, as the English name implies, a useful 
detergent, and much used as such. The root Schmidelia serrafa (Ornithrophe Hoxb.) is ac- 
cording to Roxburgh a mild astringent, and prescribed by the natives in cases of diarrhaea, 
while the small red subacid berries are eaten by the natives. So also is the subacid aril of the 
seed of Schleichera trijuga,^ l^rge and handsome tree, not uncommon in our jungles; and 
from the seed themselves a lamp oil is expressed in Malabar. 

Remarks on Genera and Species. The discrimination of the genera of this order is 
often most difficult, unless the specimens under examination are very complete. When fur- 
nished with both flowers and firuit the characters are more easily made out, but without fruit 
the reverse is often the case, as for example, between some of the species of Cupania and 
Sapindus. With these exceptions the Sapindacece of the Indian Peninsula are for the most 
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part easily distinguished — Cardrospermum has bladdery 3-celled capsules and climbs by 
tendrils. Schniidelia has soft pulpy berries, 3 foliolate leaves, and a shrubby ramous habit. 
^"tphclium at least the Peninsular species is known at first sisjht by its rough tuberculated 
fruit, which is usually only l-celled. Schleic/ie^ra by the want of petals and by its globose 
I seeded fruit being pointed with the persistent base of the style, and not unfrequently armed 
«11 over with projecting prickles. Sapinrfffs is distinguished by its lobed fruit, each lobe 
1 -seeded, the seed not furnished with an arillus, while in Ctipania the fruit is 3 angular 3-celled, 
each cell with a single seed furnished with an arillus. When in flower only it is difficult to dis- 
tinguish the two last. Dodoncea is atones known from all its Indian allies by its winged carpels. 

With respect to species 1 have but little to add, except that in many instances they are apt 
to vary exceedmgly and become of difficult determination, hence in some genera, there is reason 
to believe, they have been unnecessarily multiplied. No new Peninsular ones have been added 
to my collection with the exception of Sapitidus lauri/oltus, of which I have now l^eninsular 
specimens. Our Sapindtis dfjficiens^ of the genus of which owing to our specimens wanting 
fruit, we were doubtful, I have now ascertained to be really a Sapindus, and also that it is a 
native of Ceylon as well as of the continent. It appears very nearly allied to .S. rubi^inosus, 
like it two of its cells often aborting from an early stage. It is truly a superb species, its 
racemes sometimes attaining nearly two feet in length, and the leaflets of the leaves from 12 to 
15 inches. The flowers are, so far as I have seen, the largest of the genus. These more per- 
fect specimens have shown that a correction in the character of this species is required, the 
petals in place of being '* oblong attenuated into the unquis woolly at the back and lower half of 
the margin" I find to be nearly orbicular and glabrous. In all other respects our character 
agrees well with the specimens. Sapindua f^quamosus Roxb. seems to exist in Ceylon, I have a 
specimen from that country so nearly answering to his description as scarcely in my mind to leave 
a doubt of its being that plant. S. microcarpvs (W. and A.) I have now ascertained does not 
belong to the genus, but is a Millinglonia which I have figured under the name of M. ArnoU 
tiana. Ceylon presents an undescribed species of Nephelium^ nanied by Mr. Moon in his 
catalogue Democatpus pupilla^ fJV, pupitlumj the fruit of which is oblong ovare, attenuated 
towards the apex and perfectly smooth, without warts or tubercles, in other respects it is so 
nearly allied to JV. Longanum that actual comparison is required for their discrimination, when 
some slight differences become obvious, but not sufficient to distinguish them by written char- 
acters. Of Schieichera I have now specimens with smooth unarmed fruit, but which, so far as I 
can perceive, do not otherwise differ from S, trijuga, on which account I am disposed to con- 
sider the two forms varieties only. 

The species of Schmidelia are all so nearly allied and so variable in their forms that I can 
scarcely help thinking that there ai% not more than a very few appertaining to the genus, though 
Roxburgh describes 7 Indian ones, including Aporetica pinnata of authors, but excluding 
S. AllopliylluSy a Ceylon plant, which DeCandolle includes — DeCandolle, exclusive of Aporetica 
which he retains as a distinct genus, has 18 species, but I fear not all good. I'he two described 
in the Peninsular Flora, are perhaps, nothing more than varieties. The only mark by which I 
have been able to distinguish them is to be found in the inflorescence, being in S. serrata a 
simple undivided spicate raceme,while in S, Cobbe it is branched, but this is not a good distinc- 
tion, since I have seen unbranched spikes mixed on the same plant with branched ones. 

The species of Dodoncea like those of Schmidelia are diflScult to discriminate, and have I 
suspect been needlessly multiplied^ owing to imperfection of materials ; mere variations, of spe- 
cimens having in many instances been elevated to the rank of species. In India i have certainly 
never seen more than one species, though I have them from all quarters — and from every grade 
of ascent from the level of the sea to an elevation of 7000 feet on the Pulney mountains, where 
the plant figured in plate 52 was obtained. Among the specimens collected there, variations 
occur suflicient, if procured under other circumstances, to form two or three species, but which 
are certainly all referable to one. 

EXPLANATION OF PLATE 51. 



1. Sapendus emarginatus, natural size, 

2. A full grown flower. 

3. The samcj the sepals thrown back to show the in- 
sertion of the petals. 



4. Sepals and petals removed, to show the insertion 
of the stamens in a hisexual flower. 

5. Stamens back and front views. 

6. A female flower dissected. 
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7. The ovary cut transversely, 3-celled. 11. A portion of a leaf raagnified to show the pubes- 

8. The same cut vertically, ovules erect. cence — with the exceptions mentioned^ all more or Uu 

9. A small but mature fiuil, natural size, magnified, 

10. The same cut transversely, 

EXPLANATION OF PLATE 52. 

1. Dodonaea Burmanniana, (D. C.) ??fl/wrfl/ me. 9. Cut vertically, showing the ovules double and 

2. A bisexual flower, but with the male organization superposed, the one ascending the descending, 
highly developed. 10. Detached ovules, showing their large curunculoid 

3. Stamens removed to show the ovary. funeculus. 

4. The ovary cut transversely. 11. A different view of the same. 

5. The same cut vertically, showing in this instance 12. A mature fruit showing its winged carpels, natu- 
solitary ovules. ral size, 

6. A bisexual flower, the female organization predo- 13. The same cut transversely, natural size, 
minating. 14. A mature seed— a^iVA the exceptibns mentioned^ alt 

7. Stamens. more or less magnified, 

8. The ovary cut transversely. 

XXXVIII.-MILLINGTONIACEiE. 

This is a small Indian order limited as yet ta a single genas of arborious plants^ 
distinguished by their alternate exstipulate leaves, which are either simple or pinnate^ and ia 
the latter case are rendered still more remarkalile by their being either abruptly or unequally 
pinnated. The inflorescence is panicled, the panicles being either terminal or axillary near the 
summits of the branches. The flowers are small sometimes almost inconspicuous, nearly ses- 
sile, on short lateral peduncles of a pale greenish yellow aijd very numerous. 

Sepals 5, persistent, unequal, somewhat in a double series ; aestivation imbricative. Petals 
5, inserted on the margin of the receptacle, deciduous, alternating with the sepals of two kinds; 
three outer ones orbicular, entire, with an imbricative aestivation; two interior smaller, acutely 
bifid, resembling scales. Stamens 5, opposite to the petals, and slightly united to them at the 
very base ; three exterior sterile, opposite to the larger petals ; two interior fertile, opposite to 
the bifid petals; filaments of the fertile stamens flat : anther, cells globose, dehiscing trans- 
versely, placed side by side on the inner side of the saucer-shaped connectivum. Disk, flat, 
thin, hypogynous, free, except at its point of attachment with the ovary anct receptacle. Ovary 
ovate, 2-celled ; ovules 2 in each cell, superposed. Style simple, short, and thick. Stigma 
slightly 2 lobed. iMuit a l-celled, 1 seeded drupe; the dissepiment evanescent above, hard- 
ened and persistent at the base. Seed with a small cavity on one side, near the base. Albu- 
men none or extremely thin. Embryo curved : cotyledon.4 thin, foliareous, folded : radicle 
curved, pointing to the hilum. Trees. Leaves alternate, without stipules, entire, or rarely 
pinnated. Inflorescence in panicles, terminal, or axillary near the extremity of the branches. 
Flowers small, inconspicuous, nearly sessile, on very short peduncles that are arranged along 
the horizontal branches of the panicles. (W. and A. Prod.) 

Affinities. The affinities of this order are viewed in very different lights by different 
authors. Mr. Arnott and myself aided by a suggestion of Dr. Hooker placed it between 
Sapindacece and Meliacece. Dr. Lintlley looks upon the order as forming but a section or sub- 
order of Sapindacece^ while Meisner for reasons which do not appear refers it to Berberedece, a 
distribution in which I cannot coincide. In confirmation of Dr. Lindley's view it may be 
stated that my Millingtonia* Arnottiana is actually the plant we have described as Sapindtts 
microcarpus, which may be considered a convincing proof of the close relationship existing be- 
tween them, if not a satisfactory indication that we were premature in separating this genus as 
the type of a distinct order. However, bringing analogy to bear on the question, we have 
already seen Hippocratiacece established on its unsymmetrical flowers, and ErythroxyleeB 
separated from MalpighiacecB on account of the appendages of its petals, hence, if such reasons 
a#e applicable to one set of instances they ought to be equally so to another, and as the differ- 
ences of the arrangement of the flowers between Sapindaceae and Millingtoveaceae are cer- 
tainly equal in amount to those of the other, it must be admitted that if they are to be adopted 
in the one set they ought equally to be so in the other. In urging this view I do not advocate 
k& adoption, but think with Lindley that the sooner we can retrace a false step the better, and 
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therefore hope oar error should it prove one will be speedily corrected^ and at the same time 
the other to which I have alluded. That the circumstances which induced us to constitute this 
genus the type of a distinct order may be fairly stated, I shall reprint here, from Jameson's 
Philosophical Journal, our introductory observations, and also Lindley's remarks explanatory of 
his views. 

" The simple generic character of MilUngtonia given by Roxburgh, in his Flora Ind, vol. 
i. p. 103., although sufficiently exact for the Linnean classifidation, in which those parts only are 
accounted stamens that have pollen, conveys little information as to the real structure of parts. 
I'he nectarial bodies opposite the petals, are of a very singular shape. The apex (which Rox- 
burgh erroneously represents free) is incurved, and attached in front, similar to the petals of 
some umbelliferous plants, leaving two large hollows, one on each side, as if for the reception of 
the cells of an anther. Indeed, their whole appearance is that of abortive stamens, in which 
light we feel disposed to view them. The bifid scales, at the back ot the fertile stamens, are 
of a very different texture, and these, we believe, are abortive petals. Thus, we have both sta- 
mens and petals heteromorphous ; the imperfect forms of the one set of organs opposite to the 
perfect ones of the other. The calyx we have always found to consist of two interior sepals, and 
three exterior, one of which, and sometimes, but rarely all, are similar in size to the interior, and 
alternating with them: there are in some species in addition, small close-pressed bracteolae. 
The mode in which the calyx is placed is well figured by De Candolle (Organ. Veg. t. 37. f. 12. p.) 
We have, then, a calyx, a corolla, and andrcecium, each of five parts, placed apparently in a 
double series; the one dissimilar to the other, and alternate with it; thus analogically shewing, 
that the hypogynous disk must be viewed as an outer series of the gymnoscium, the bidentate 
angles alternating with the two cells of the ovary. At first, also, it would appear that the two 
outer parts of each organ alternate with the inner of the next, but this is only in appearance ; 
for, if that were the case, the angles of the hypogynous scale would be opposite to the three 
larger petals, whereas they alternate with them. The real disposition of parts, therefore, will 
be better understood, if we suppose each organ to be of only one series, and of five parts; the 
petals alternating with the calyx, the stamens opposite to the petals, and the pistilla alternating 
with both stamens and petals. That this is the true explanation, is confirmed by the fietct, that, 
in no known plant, where any organ consists of a double series of parts, do the component parts 
of one series differ in number from those of the other. The aestivation will thus be imbricate 
and quincuncial ; and in such, two or three (as may happen) parts of the same organ are interior. 
It is, however, remarkable to find them of so very different a structure as occurs in this genus. 

The Affinities of Millin atonia have not, so far as we know, been pointed out. The habit is 
much that of Semecarpus^ Mangifera^ and Buchanania, and, like the Terebinlhaceae, the 
embryo is campulitropal. The genus Sabitt, also, has the stamens opposite the petals, the 
ovarium bilocular, two ovules in each cell, the one placed above the other; but the petals are 
likewise opposite to the sepals, and the habit is different: moreover, it is by no means certain 
that Sahia ought to be referred to the Terebinlhaceae ; and the characters of all the other 
genera of the order present little in common with MilUngtonia, Our friend Dr. Hooker has 
suggested an affinity with Sapindaceae ; and with different genera of that order, it has several 
points in common,— as the fleshy disk, the two superposed ovules in each cell, the indehiscent 
fruit, with part of it abortive ; the absence of albumen, and the curved embryo ; but that order 
has usually stamens twice 2^ numerous as the petals, and, in addition, scales or tufts of hair at 
the base of the petals ; so that if, as in MilUngtonia^ these scales were to be viewed as abortive 
stamens, the whole number of stamens would much exceed that of the petals. In Sapindaceae^ 
too, the hypogynous disk is fleshy, and is, we believe, the torus : here it is quite free from the 
receptacle, except at the point of attachment, and appears to be formed by the union oftan outer 
series of styles. Although, therefore, we cannot agree to place it among the true Sapindaceae^ 
we can see but little objection to its forming the type of a new order next them.'* 

I'he following remarks on the Affinities of this order are extracted from Dr. Lindley^s Na- 
tural System of Botany. '^ The plants belonging to this assemblage are looked upon by Wight and 
Arnott as forming a family distinct from, but closely related to, Sapindaceae. The principal differ- 
ences pointed out by those authors are. that in the latter the stamens are usually twice as nu« 
merous as the petals, which have scales or tufts of hair at their base ; and the hypogynous disk 
is fleshy. Other points are, indeed, adverted to, btit they are either unimportant, or not clearly 
explained* These authors do not take the same view of the structure of the genus as Roxburgh, 
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but agree with Jack in considering the number of petals 5, of which three only are*petaIoid, and 
the other two bifid and adnate to the base of the two fertile stamens. It appears to me, how- 
ever, that in reality, in M. simplici/olia at least, there is very great irregularity in the propor- 
tion of the parts of the flower ; in the calyx I find six pieces, two very minute and external, tvio 
larger, but unequal, next the first, and two more, also unequal, in the inside ; petals f see only 3, 
on the face of the largest of which is a distinct trace of a rudimentary scale ; the stamens are 5, 
three of them being deformed, lobed, and opposite to the three petals, the other two fertile, 
alternating with two of the petals, with a membranous tooth on each side at the base (not the 
apex, as Roxburgh has it), and a remarkable saucer-like connective, on the upper face of which 
grow two anther-cells, thft valves of which are extremely unequal. I do not, therefore, perceive 
how the genus differs from Sapindaceae, except in the pistil being composed of two carpels m- 
stead of three. But although the number three is what ufsually prevails in Sapindaceae, -^eX 
there are instances of two in Schmidelia, Irina, &c. and of four in Talma and DodonaeaJ*^ 

Geographical Distribution. The genus Millingtonia has a wide range though as yet 
limited to few species. Roxburgh received his specimens from Silhet, of the only two species 
he knew, since then, I have received specimens from various parts of the Peninsula, Ceylon and 
Maulmain. Dr. Wallich has also found two, distinct from Roxburgh's, one of which, M, pungens, 
is found in the Peninsula, M, Arnoltiana is a native of the more elevated regions of both Cey- 
lon and the Peninsula, my continental specimens are from the Neilgherries The leaves in this 
species are unequally pinnated, which at once distinguishes it from Roxburgh's M. pinnata, 
which has abruptly pinnated leaves. 

Propertirs and Uses. Nothing is known on this head except that the timber of some of 
the species is used for various purposes by the natives of the districts where they giow. 

Remarks on Genera and Species. Of this order only one genus is yet known, that from 
which it takes its name. Of the species now 5 in number, Roxburgh knew only two, JII. sim» 
plicifolia and M. pinnafa, to these Dr. Wallich has added M, dilleniifolia and M. pungerts, 
the iast M, Arnottiana is now for the first time published under that generic name, and is a 
native of both the Peninsula and of Ceylon. The characters of two species are already pub- 
lished in our Prodromus, those of the remaining three I shall introduce here with the view of 
making them better known to Indian Botanists. 



MILLINGTONIA. 

M, diUeniifoHa, (Wall.) Leaves simple, elliptic, ob- 
long, attenuated at the base, pubescent beneath; the 
secondary nerves parallel, straight, extending beyond 
the margin in prickle-like teeth, panicles slender, lax, 
pubescent; racnis angled ; flowers somewhat remote on 
the extreme branches, calyx ebractiate, sepals 5, nearly 
equal, ciliate on the margin, exterior petals roundish, 
concave, the interior ones cleft nearly to the base, or 
half shorter than the petals. 

M, pinnata, (Roxb.) Leaves abruptly pinnate, pinna 
6-12 pairs; leaflets elliptico- lanceolate, glabrous on both 
sides, denticulate, serrated, the teeth incurved, with the 
secondary nerves incurved within the margin, confluent; 
panicles lax, puberulous, rachis angled, sepals unequal, 



two of them bracteiform ; the exterior petals roundish, 
the interior ones cleft to near the middle equalling the 
petals. 

Af. Amottiana. Leaves unequally pinnate, pinnae 5-7 
pairs; leaflets ovate, acuminate, coriaceous, glabrous 
above, pubescent beneath, q-uite entire, panicles axillary, 
large lax and like the petiols of the leaves thickly 
clothed with short rusty coloured hairs, rachis terate, 
sepals somewhat uneoual, exterior petals roundish, 
pointed, interior ones cleft nearly half their length, the 
points reflexed, filaments furnished with two scales 
below the middle. 

Sapendus microcarpus, W. and A. Prod. L p. 112. 

Hab. — Neilgherries and Ceylon, 



EXPLANATION OF PLATE 53. 



1. Flowering branch of Millingtonia Arnottiaoa^na- 
tural size. 

2. A flower partially open. 

3. The same dissected. 

4. The same, the petals removed, showing the sta- 
mens, ovary, &c. in situ. 



5. Back and front views of the stamens and anthers. 

6. A diagram of the flower. 

7. The ovary cut vertically, showing the ovules 
superpossd. 

8. The same cut transversely. 
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XXXIX.-MELIACEiE. 

This order is found generally distributed over the tropical parts of the globe, but of rare 
occurrence beyond the 40th degree of latitude. It consists principally of trees and shrubs, 
rarely of herbaceous plants, with alternate, rarely opposite, pefioled, simple or compound, im- 
punctate leaves, wich or without stipules, and bisexual flowers, apparently disposed in racemes, 
corymbs, or panicles, but when more carefully examined found to consist of a regular series of 
dichotomies. The primary divisions for example are alternate, but each of the subdivisions 
soon become opposite, with a praecocious subsessile flower in the fork. In this manner the ter- 
minal ramifications present the flowers in groops of three together, the middle one nearly ses- 
sile, and the lateral ones peduncled ; the central flower opening before the side ones, hence, the 
inflorescence proceeds from the centre to the circumference, {centrifugal) and not from the cir- 
cumference to centre (centrepefal) thus constituting true cymes, the reunion of which imitates, 
but does not constitute true panicles. This centrifugal inflorescence can be more or less distinctly 
traced through the whole order, for even in those cases where reduced to a solitary flower, still 
the peduncle is furnished with several bracts showing the compound tendency. This arrange- 
ment of the inflorescence, the researches of M. Adrian de Jussieu have shewn to be an important 
character. The following charact'^r of the order is taken from Jussieu's memoir. 

Calyx 3-4-5 cleft. Petals the same number, longer, free, or more or less intimately united 
nt the base to each other or to the staminal tube. Stamens double the number, the filaments 
united into a tube, with the anthers opening inwards, inserted on a hypogynous disk, filaments 
flat, bidentate at the apex, with the anther attached in the middle between the teeth, disk 
various in form. Style and stigma simple, stigma capitate, or pyramidal, lobed or angled, 
according to the number of cells in the ovary. Ovary single, with as many cells as there are 
petals, sometimes fewer, (3-2) rarely multiples, (10-20) with 2, rarely 1 or 4 ovules. Fruit 
various, fleshy, baccate or drupacious, indehiscent, or capsular, with valvate dehiscence, the 
cells usually 1 -seeded by abortion. Seed with or without an arillus, never winged or flat, 
albumen fleshy, (Melieae) or oftener wanting (Trichiliece) in the former, cotyledons foliaceous, 
cvith the radicle exserted, in the latter thick or conferuminated, with the radicle short and re- 
tracted between them. 

Affinitiks. The most nearly related order is Cedrelacece, with which, this was united 
until separated by Adr. de Jussieu for reasons which cannot but be considered satisfactory in the 
present state of the science, though still such as to render their proximity in the series quite in- 
dispensable as they have many characters in common, they differ principally in the polyspermous 
fruit and compressed winged seed of Cedrelaceae, to which may be added, the axillary inflorescence 
of the one and the terminal of the other. The affinity existing between Meliacece and Anrantiacea*y 
is shown by the dichotoraous inflorescence common to both, and in the union of the filaments ob- 
served in a few genera of Aurantiacece, Some more remote affinities are observed between this 
order and Gutti/erce. The Rutacece are distinctly allied by their staminal arrangement, the sta- 
mens in some being inserted into large bifid scales, which form an independent verticel, and 
still more by the two ovules in the cells of the ovary, exclusive of some minor points, but which 
taken together form a considerable analogy between the two. With Sapindacece a close affi- 
nity exists in the structure of the flowers and general habit of the plants, while the structure 
of the seed is absolutely the same. Some remote affinities can also be traced between this and 
TerebinthacecB. 

Geographical Distribution. This is mainly a tropical order, only two or three species 
extending so far as 40° on either side of the line, but becoming more abundant as we approach 
that centre. In America and Asia, the number of species are nearly equal, and so far as is yet 
known about four times as many as has yet been observed in Africa, this may be owing to the 
flora of the latter continent being less perfectly known than cither of the other two. The 
whole number known to M. Jussieu when he published his memoir was 125, but several addi- 
tions have since been made, so that the order may now contain probably about 150 known 
species. Dr. Wallich enumerates in his list about 50 species, but some of the supposed new 
ones I have ascertained not to be distinct from previously named species. Blume has 35 spe- 
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cies from Java alone, showing how much they augment near the equator. The Peninsular flora 
when we wrote only presented a list of 13 species, a few have since been added. 

Properties and Usks. These are of a high order and very varied character: here we 
find some pleasant fruits, valuable medicines, and useful timber. The fruit of Sandorkum, 
of some species of Lannum and of AJilnea edulis, are eatable, having a watery cooling pleasaat 
pulp; but generally, bitter, astringent, tonic qualities are the propeities of this order. Sorae 
species however, are of a very different description, the juice of the bark being purgative and 
violently emetic. The bark of the Margosa or Neem tree {AzadiraclUa indtca) has been bene- 
ficially employed in this country as a substitute for Peruvian bark. The leaves are every where 
esteemed, on account of their sanitary qunlities, real or supposed, as an external application io 
all kinds of superficial ailments, whether the result of violence, as a bruise, cutaneous enip- 
tions, or rheumatic pain. On the decline of small-pox it is almost invariably the practice, 
among the natives of this part of India, to cover the l)ody with these leaves. From the fruit a 
very bitter oil is expressed. This like the olive oil is procured from the pulp of the fruit, not 
the kernel of the seed, and combines the bitter tonic properties of the plant, hence it is esteemed 
a useful anthelmintic, and is considered an excellent external application in rheumatic cases, 
and in some cutaneous diseases. 

In the arts, the timber of the Neem tree, which is hard and durable, is found fit for ship- 
building, and that of some species of Melia, which attain a large size, there is reason to belie?e 
is equally valuable, though on this point my information is imperfect. 

Remarks on Ggnkka and Spkciks. The genera of this order, which are very numeroos 
in proportion to the number of species, are ranged under two tribes MeliecB and TrichUkct, 
The former is distinguished by having the embryo enclosed within a thin fleshy albumen, folia. 
ceous cotyledons, and the radicle protruded. To this division ^aregamia^ Munronia, Melia, 
Azadirachla and Malea of the Peninsular flora belong. To the latter, distinguished by having 
exalbuminous seed, thick cotyledons, a short radicle, commonly concealed between the coty- 
ledons, and alternate simply piimated leaves, with entire leaflets : Milnea, Amoora, fVaUura, 
Sandoricum, Heynea and Xylocarpus are referable. With one exception (Munronia) all these 
are old established genera, and do not require further notice. Munronia first established in 
this work, has only three known species, one from Silhet, M, lVallichiiy{ Tarrasa pinnala,yiBil) 
one from Ceylon, M, pumila, R. W. Icones PI. Ind. Or. No. 91, {Melia pumila. Moon) and 
M, JVeilgherica, from the Neilgherries and Coorg. 

In habit this genus nearly resembles our genus Naregamia, so much so indeed, that I at 
first supposed M, pumila a new species of that genus, and it was not until after very carefbl 
examination and comparison that I ascertained they were distinct : the principal distinguishing 
marks are the petals being united to the base of the staminal tube, not free, the 5 not 3-celled 
ovary, the superposed, not collateral ovules, and by having a membranous tube sheathing the 
ovary and base of the style. 

Jussieu and Meisner adopt Blume's genus Aphanamixis in preference to Roxburgh's 
Amoora^ a much older name. The former does not seem to be aware of the existence of Rox- 
burgh's name, the latter is, and puts the question " An tamen Amoora^ (Roxb.) exclusis omni- 
bus spec, prcBtet A. Rohitukam^ (W. and A. p. 119,) servanda^ ?" in my opinion a very unne- 
cessary question, since unless we are to depart from the old established rule of priority, which 
must lead to incalculable confusion, Roxburgh's name, as being the older, whatever be the 
number of species described under it, must be adopted in preference to a more recent one. 
Of this genus, under the name Aphanamixis, Jussieu enumerates three species not including 
either of the Indian ones, of which there are two described by Roxburgh, Fl. Ind. under the 
name of Andersonia : one of these was afterwards figured in the Coromandel Plants under the 
name of Amoora, the former name, having been in the mean time occupied by Mr, R. Broini, 
for a new Holland genus. Of this genus I have now three Peninsular species, namely, A. cucu- 
lata ? Roxb. A. Rohituka, W. and A. and one apparently a new species, with subsessile friit, 
springing direct from the branch like figs A.ficiformis. Ttiis last I have not seen in flower, 
but the form of the fruit, leaves no doubt of the genus, and the absence of a peduncle either m 
form of panicle or spike at once distinguishes it from the other two. 

These are the only additions to the order I have met with on the continent, but from 
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Ceylon I have specimens of a plant apparently belongin,^ to it^ and most probably a species of 
XylocarptiS, but which, for want of fruit I am unable with certainty to determine. The calyx 
is cup-shapedj obtusely 4-lobed, the petals 4» stamens 8, the filaments forked at the apex, with 
the anther in the division, the ovary 4-celled, with two collateral pendulous ovules in each, 
stigma truncate. Should it prove a species of that genus it is probably new. The genus 
Munronin, I have dedicated to my friend Lieut. Munro, the late Secretary to the Mysore Agri- 
cultural and Horticultural Society, and a most persevering investigator of the plants of that 
portion of India. I extract the following generic character from my Icones Plantarum Indiaj 
Orientalis, No. 91, where a second species is figured. 



MUNRONIA, R. W. 

Calyx 5, rarely 4-cleft. Petals 5, cohering at the 
base, with the staminal tube. Anthers 10, attached to 
the apex of a slender funnel-shaped tube, alternate with 
its teeth, exscrted. A tube sheatliing the ovary and 
base of the style. Ovary 5 -eel led, cells 2-ovuled, ranged 
round a thick central placenta. Ovules superposed. 
Style filiform, stigma discoid — capitate. Capsule 5- 
valved, valves septiferous, loculicidal. Seeds by abor- 
tion about 5, attat^hed to a large pyramidal persistent 
placenta. Embryo enclosed in a thin fleshy albumen. 
Cotyledons foliaceous, radicle pointed remote from the 
hilum, projecting. Small ereet shrubs, with the leaves 
congregated near the summit. Leaves pinnate; leaflets 
one or several pairs opposite, glabrous. Peduncles axil- 
larr, one or several flowered, flowers white, sometimes 
fragrant. 

This genus which I have named in honor of my 
zealous and enterprising friend, Lieut. Munro, H. M. 
S9th Foot, is most nearly allied to Naregamiaj but 
abundantly distinct and readily distinguished by its 5, 
not 3-ceUed ovary, and its superposed not collateral 
ovules, 

M.pumiia, (R. W. Icones plant. Ind. Or. No. 91) 
Leaves trifoliolate, the terminal one much larger than 
the lateral leaflets. 

Melia pumila. Moon! Catalogue of Ceylon plants^ 
p. 35. 

Hab. — Ceylon, 

Moon's specimens I had an opportunity of examining, 
and I have specimens collected by Colonel Walker. 

M. NeHgherrica^ (R. W.) Shrubby, leaves congested 
towards the summit, unequally pinnate, about 3-paired, 
leaflets ovate, acute, glabrous: cvmes several, axillary. 
and terminal, lobes of the calyx foliaceous, hairy. 

Hab. — Neilgherries and Coorg^ — Munro, 

A charming low shrub, with pure white very fragrant 
fiowers. 

M. IVallichUf (R. W.) Shrubby, leaves unequally 
pinnate, leaflets about 3 pairs, obliquely cordate at the 
base, tapering towards the point. 



Turra;a pinnata. Wall PL as. rar. 2.21, tab. 119. 
Hab.— ^/7//?/. 

This species T only know from Wallich's plate and 
description, which, though defective in the analysis, 
agrees so well in habit as scarcely to leave a doubt of its 
being a species of this genus, Jussieu in his memoir 
remarks, that this plant does not belong to the genus 
Turrceaj and doubts whether i( belongs to the tribe 
AfelieWf hut thinks there can be no doubt it belongs to ' 
the TrichilieeBj though he is uncertain to wdiich genus 
it ought to be referred. He adds *• that it seems to ap- 
proach most nearly to Hartighsea, by the union of its 
petals with the base of tiie staminal tube, and hy the 
little fleshy tube whiih embraces the ovary and base of 
the style. Dr. Wallich however, supposes that the 
ovary lias 5 cells, with 5 erect ovules, but these charac- 
ters he gives with marks of doubt, and does not know 
the fruit or seed." In all the points here stated, except 
the solitary erect ovult^s, a point not very easily ascer- 
tained, the plant agrees with my genus and atfords addi- 
tional evidence of its being a species of it and not of 
Ilartighseaj which has a 3, rarely 4-celled ovary. On 
this suj>posTtion» 1 have taken the liberty of referring it 
here and changing the specific name as all the species 
have pinnate leaves. 

AMOORA. 
A.ficiformis, (R. W.) Leaves pinnate, leaflets ovate, 
ohlifjue at the base, fruit ficiform, axillary, solitary, sub- 
sessile, 

Hab.— /n fVoods, — On the Shevagherry mountains 
near Court all um. 

My specimens are too imperfect, being in fruit only, 
to admit of mv giving a more detailed character. From 
the same locality 1 have a specimen of a species, also in 
fruit, with panicled inflorescence, in so far agreeing 
with Roxburgh's A, cucutlaia, which species I presume 
it is, and now add it also to the Peninsular flora. The 
three species may be thus briefly distinguished. 

A, cucuUata^ Roxb. female flowers panicled. 

A. Rohituka^ female flowers spiked. 

A. fciform's, female fl owners axillary, solitirj^or from 
the scars of fallen leaves, subsessile on the branches. 



EXPLANATION OF PLATE 54. 



1. Manronia Neilgherrica, natural size, 

2. A detached flower, calyx 5 -se paled. 

3. Another flower, dissected, the staminal tube split 
open, showing the sheath of the ovary, style and stigma, 
calyx in this instance 4-sepaled. 

4. Bick and front views of anthers. 

5. Ovary cut transversely, showing its 5 cells placed 
round a thick fleshy axis. 

6. Ovary cut vertically, showing the ovules super- 
posed. 

7. A full growacapsule— no^wrff/jixtf. 



8. The same dehiscing, dehiscence loculicidal. 

9. A single valve detached. 

10. A seed, not quite mature — natural size, 

U. The same, the testa removed, sho wing the large 
as yet soft albumen. 

12. The same divided, showing the embryo with the 
radicle next the hilum — with the exceptions mentioned, 
all more or leas magnified. 

The drawing of the plant is made from a preserved 
specimen— that of the Iruit frt»m a fresh capsule, both 
communicated hy Lieut. Munro. 
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EXPLANATION OF PLATE 55. 

1. Walsura plscidia, natural $ize. 8. A fruit full grown— na/wro/ me. 

2. A detached flower. 9- ^^^ same cut iransyersely. 

3. The same, the petals removed to show the deeply 10. The same opeued, showing the anllus with it« 
cleft staminal tube. enclosed seed. 

4. Detached stamens, back and front Tiews. 1 1. A seed detached— na/wra/ *t«. 

5. Stamens removed, showing the annular disk with - 12. Cut transversely— na/ura/ «i*e. 

immersed ovary, the short style and large 2-cleft 13. A seed lobe, ihe radicle next the hilum— iw/A the 

stigma. exceptions mentioned^ all more or less magnified. 

6. The ovary cut vertically. ^ Erratum. , . .,. 

7. The same cut transversely, 2-celled, with two col- For Walsura fnscidea on the plate r$ad piscidia. 
lateral ovules in each. 

XL.-CEDRELACEiE. 

This small order, long united with the preceding, and even now considered by some emi- 
nent Botanists as at most a sub-order, ranks among its species some of the most magnificent 
' trees of the forest, not less famed for their size, than for the beauty of their timber ; not the 
least remarkable of which, in both these respects, is the Mahogany of America, and in the 
latter, the Satin wood of this country. It is principally distinguished from the preceding by its 
flattened, winged, exalbuminous seed. Adr. de Jussieu gives the following character of the 
order. 

Calyx 4-5, cleft. Petals 4-5, longer. Stamens 8-10, either united into a tube (Swietenieof) 
or distinct (Cedreiea) and inserted into an hypogynous disk. Style and stigma simple, cells 
of the ovary equal to the number of petals or fewer (3) with 4, or often more, ovules, imbri- 
cated in two rows, fruit capsular, with the valves separable from the dissepiments with which 
they alternate, (or, in Chloroxylon, adherent, with loculicidal dehiscence). Seeds flat winged, 
albumen thin or none. 

Trees, u$«ually with hard fragrant, and beautifully coloured wood, alternate, exstipulate, 
pinnated leaves. Panicles terminal or subterminal, large, rarely axillary. Flower imperfectly 
bisexual, that is, the ovaries of some becoming depauperated and sterile with polleniferous sta- 
mens, while in others the pollen is wanting and the ovary is perfect and fertile. 

Apfinitirs. These are the same as Meliaceae, from which they are chiefly distinguished 
by their winged and indefinite seeds. The pellucid dots in the leaves of Chloroxylon establish 
another link of affinity between these orders and Aurantiaceae. 

Geographical Distribution. Like Meliaceae these are natives of the tropics, or the 
warm countries bordering on them, but have as yet principally been found in America and 
Asia, only one has been met with in Africa or the adjoining islands. When Jussieu published 
his memoir in 1830, 14 species only were known to him, and I am not aware of the list having 
since then been augmented by the publication of additional species. I have however recently 
received from Mr. Nimmo; of Bombay, specimens of a Chickrassia, which he thinks new, and 
which so far as I am enabled to determine from a somewhat imperfect specimen is distinct 
from C. tubularis, Mr. Graham of that place has named this species C. JVimmGnii. It is 
described as a very large tree, and differs from my specimens of C. tubnlaru in having thick 
coriaceous leaves, softly villous on the under surface, in place of membranous and perfectly 
glabrous on both sides. The specimen not being in flower I am unable to carry the comparison 
further, but I think it will prove a good species. I am not at present aware of any other addi- 
tion to the order. 

Properties and Uses. Nearly all the species of this order are remarkable for some use- 
ful property. l*he Swietenia Mahogoni affords the beautiful and highly prized Mahogany wood. 
The bark of the Soymida (Swietenia) febrifnga of Roxburgh is said to possess antiseptic and 
febrifugal properties, but little inferior to the Cinchona bark ; it is also employed by the natives for 
dying, while the timber is but little inferior in hardness and durability to teak, and acquires a very 
large size. The Chickrassia tubularis supplies the well known Chittagong wood so much used io 
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this country by the cabinet-maker, while the Chloroxylon Swietenia affords the beautiful and 
fragrant Satin wood, and lastly, the Toon tree {Cedrella toona) inferior to none of the others fur- 
nishes a beautiful timber, resembling Mahogany, while the bark has nearly all the medicinal 
properties of the Soymida, and lastly, the flowers are used in Mysore in dying cotton, a beau* 
tiful red colour. Endowed with so many useful properties it seems desirable that the cultiva- 
tion of almost every species should be attempted on a large scale. The Chittagong wood tree, 
the Toon and the Satin wood, are all found in the neighbouring jungles^ and I think also, the 
Soymida, but I have not seen them in cultivation. 

Remarks on Gbnbra and Species. The genera of this order, like those of Meliaceae, 
naturally divide themselves into two sections, those namely, having the filaments free to near 
the base, and exalbuminous seed, (Cedreleae) and those having their filaments united into a 
tube and albuminous seed : to the first df these sections Cedrelae and Chloroxylon belong, to 
the second Chicktassia and Soymida are referable, and with the exception of the new species 
of Chickrassia no recent additions have been made. The accompanying plates exhibit a species 
of each of these tribes. 

EXPLANATION OF PLATE 56. 

1. Chickrassia tiibularis, natural size^ 5. Ovary cat transversely, 5-celled, with two rows of 

2. A flower, fully expanded. ovules in each. 

3. Stamen tube split open, showing the ovary, style, 6. The same cut transversely, 
and stigma. 7* A full grown fruit. 

4. Anthers back and front views. 

EXPLANATION OF PLATE 57. 

1 Chloroxylon swietenia, natural sixe» 8. Cut transversely. 

2. An exp'inded flower. 9. A valve of the capsule, showing the seed imbri- 

3. Stamens back and front views. cated. 

4. Ovary and cup-shaped torus. 10. A seed, the apex winged. 

5. Ovary cut vertically. 11. The same, cut obliquely across the base. 

6. Cut transversely, 3-celled, with several ovules in 12. A seed cut transversely, showing the wincf. 

each cell. 13. A seed lobe, with the radicle superior — alt more or 

7. A full grown capsule burst, showing it 3-valved, less magnified, 
with loculiciaal dehiscence. 

XLI.— AMPELIDEiE. 

This small, but from including the Grape-vine, very important order, for the most part 
consists of diffuse or scandeut plants, climbing by means of tendrils, and is with few exceptions 
confined to the tropics or the warm countries bordering on them, but within these limits its 
species abound. 

In most modern systems of Botany it is divided into two suborders, Viniferae and Leeaceae^ 
the former characterized by their sarmentose scandent habit, and by being furnished with ten- 
drils (sterile peduncles) opposite the leaves, by the petals and stamens being distinct to the base, 
and by the ocillatory anthers : the latter by the plants not being scandent and without tendrils, 
by the petals, usually, united at the base, by the stamens being monadelphous and by the an- 
thers not ocillating. 

Calyx small, nearly entire. Petals 4-5, inserted on the outside of a disk surrounding the 
ovary, inflexed on the margin : aestivation valvate, often somewhat hooked in and cohering at 
the point. Stamens equal in number, and opposite the petals, inserted upon the disk, some- 
times sterile by abortion ; filaments distinct, or, in Leea, cohering at the base, and forming a 
thick fleshy urceolus, anthers ovate, versatile, or in Leea fixed, by the cohesion of their mar- 
gins. Ovary superior, 2-3 celled, vith the ovules erect in pairs, or 6-celled,with solitary ovules. 
Berry round, often by abortion, I -celled, pulpy : seeds 4-5 or fewer, erect, bony ; albumen hard. 
Embryo erect, about half the length of the albumen, radicle tapering, cotyledons plano-convex, 
or subfoliaceous. Shrubs with tumid separable joints. Leaves furnished with stipules at the 
base, often very variable in form on the same plnut being simple and entire, or variously lobed ; 
affoiding very unsatisfactory specific chhracters. Peduncles racemose, or cymose, sometimes 
changing to tendrils opposite the leaves ; flowers small, greenish or purple. 
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Affinities. These appear to be very imperfectly understood at least if we may judge from 
the different positions in which different authors place the order, which however is not a good 
criterion. Jussieu placed it between MeliacecB and Geraniaceae — DeCandolle retains it in the 
same situation, Bartling (Ord. Naturalis) forms a class of this and Melitzceae, but still retains 
it beside Geraniaceae, Lindley in the first edition of his Introduction places it between Mai- 
pighiaceae and Meliaceae, but far removed from Geraniaceae and Pitfosporeae, and still fur- 
ther from Berberideae, while in the second edition it is placed between Berberideae on the one 
side and Pittospoieae on the other, but still far from Geraniaceae. Meisner retains it nearly 
in the old place between Meliaceae and his class Malpighinae, (see page 137) which last is fol- 
lowed by his class Geraniodeae, To decide between such authorities is more than I dare at- 
tempt, but upon the whole feel disposed to adopt in preference the Jussieuian arrangement, 
though it places the order in a situation where, so far as I can see, it has no very close relation- 
ship with those on cither side, nor indeed do I think its affinities well made out any where. In 
the artificial arrangement of the orders adopted by Jussieu it is very conveniently placed at the 
end of a series of orders, having some well marked affinities, and separates another set, forming 
the Gynobasious group of Lindley, at the head of which the Geraniodeae may be, and is by most 
authors, placed; though in Lindley's arrangement, they form the second of the four Alliancesr 
into which he divides that group. As a strictly natural arrangement Lindley's perhaps 
approaches the nearest to perfection, but with this evident disadvantage that the group in 
which he places the order {Albumenosae) is distinguished by a character not always easily made 
out, and subject to some striking exceptions, such as excluding many genera in which albumen 
abounds, and including at least one order (JVelumbiaceae) in which it is wanting. One half of 
Meliaceae and of Cedrelaceae, have each, with many others, albuminous seed, but in smaller 
proportion, yet do not find a place in this g^oup. From this, and innumerable similar instances 
which may be cited of irregularities in this part of the structure of seed I do not see, even taking pro- 
portion into consideration, how any arrangement made to depend on it, can be good in practice, as 
applied to orders until a higher value is assigned to it, though perhaps it may occasionally be em- 
ployed as a useful generic character, though even that is doubtful. The genus Cassia, for example, as 
now constituted has at least two species C, fistula and C Roxburgii,l[\eLving very copious albumen 
while most of the others are exalbuminous. In such cases the presence of albumen may be 
advantageously employed to aid in removing badly associated species from an otherwise natural 
genus, and in this instance confirms the judgment of those who had previously separated the 
genus CathartocarpuSy on account of the irregular structure of its legumes. But while we 
meet with similar irregularities of structure, in so far as this organ is concerned, in almost 
every family, it is surely a questionable arrangement which brings together a series of upwards 
of twenty orders, many of them, so far as I can see, having scarcely any other mark of relation- 
ship, merely because they agree generally, but not universally, in having seed with a copious 
albumen and small embryo. For these reasons I am not yet prepared to adopt Dr. Lindley's 
arrangement in that particular group, though far from thinking that we ought to lose sight of the 
idea which led to its formation, since, if thoroughly investigated some important relations may 
be found to exist between albuminous seed and vegetable structure generally, which has not yet 
been discovered, but which may ultimately tend to modify our whole system, much in the same 
way as the discovery of Exogenous and Endogynous structure, being connected with the struc- 
ture of the seed, has given stability to the classification of the whole vegetable kingdom accord- 
ing to that structure. Upon the whole then I think we may safely conclude that our knowledge 
of vegetable structure is not yet sufficiently advanced to admit of our constructing a system on 
such principles, and that therefore, for the present the safe course to pursue is to arrange our 
natural orders according to some convenient artificial system suited to fdciliterte the investiga- 
tion of new plants, though we ought never to forget for a moment, that such is not the object 
of our studies, but the discovery of a truly natural system throughout. Here I leave the sub- 
ject merely observing that Araliaceae is the order to which this seems most nearly to approxi- 
mate^ though abundantly distinct^ and in the structure of the seed, even to Rubiaceae. 

Grographical Distribution. Principally confined to the tropics and warmer countries 
of the temperate zones, very numerous in India, less so in America and Africa, but found in 
both. According to Wallich's list there are 53 species of Fitis including Cissus, in India, while 
in the Peninsula we enumerate 26. He again has 13 species of Leea, while we have only three. 
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DeCandoUe has of these genera 107 for the whole world. How far these natnbers will require 
to be modified by future experience it is not easy to say, but I suspect when all the species 
are well examined, and with sufficient specimens, many will be reduced, and leave the numbers, 
when many new ones are added, nearly the same as they now stand. This I think will prove 
the case because the leaves, from which specific characters are usually taken, of no set of 
plants I have ever examined, afford specific characters less to be depended upon than those of 
the genus Fifis, unless perhaps Bryonia the forms of the leaves of some of the species of which 
are to the full as variable. « 

Java according to Blume has 34 species of the order, and 5 genera. India has 4 genera in- 
cluding Cissus and Ampelopsis, The former of these however only differing from Vitis in having 
a quaternary in place of a quinary order of parts, with some difference of habit, and the latter 
being similarly situated, agreeing with Fitis in having a quinary order, but with the habit of 
Cissus, cannot be kept distinct. 

Properties and Uses. The properties of the Grape whether recent or dried, not less 
than the products of its fermented juices, the various kinds of wine, are too well known to 
require to be dwelt upon here. The leaves of some, or perhaps mo>t, of the species are acid, 
and some astring«>Bt, while the fruit of several are intensely acrid. Fhe berries of the Cissus 
qiiadrangularis, the young shoots and leaves of which are used by the native as a pot herb, are 
so exceedingly acrid, that it is sufficient to taste one, to cause in a short time the most insuf- 
ferable sense of burning all over the mouth and fauces of several hours duratioa. How many 
more produce similar effects I confess I have not had the courage to try, having suffered so 
severely in that instance. Generally speaking, however, I believe it may be safely assumed, 
that with the exception of the Grape-viae, none of the species possess valuable properties. I 
have heard that the fruit of one or more species is used in this country for making vinegar, but 
as this product of fermentation can be procured from so many vegetable juices this application 
can scarcely be viewed an eskccption to the general rule. 

Remarks on Genkra and Spbciks. The genera of this order, which are few in number, 
divide themsfelves as already observed into two tribes or sub-orders, the Z^eoc^ae and Viniferae. 
Of the former Leen is the type, and indeed only certain genus, two others being placed here with a 
doubt, but neither natives of India ; the latter is represented h^ Vitis including Cissus ^i\^ Ampe* 
lopslH,yih\c\\ are undistinguishable by any set of marks on which even good sectional differences 
in any other order would be established. These therefore, Mr. Brown has very justly pro- 
posed to unite, though in this, he has not been followed by the generality of writers. Cinsus 
has a 4-lobed calyx, with 4 petals, 4 stamens, and a 4-angled disk. Vitis and Ampelopsis have 
each 5 petals and stamens, with some slight differences of habit which may enable a person 
conversant with either to distinguish the other, but a Cissus with pentandrous flowers would 
at once become an Ampelopsis or Vitis according as it retained the habit of Cissus, or ap- 
proached that of Viiis, and a tetrandrous specimen of either of the others, would become a 
Cissus. Characters so entirely dependent on number not being admitted in other families, 
neither ought they to be in this. The only other genus therefore referable to this section is 
Blume's Pt^risanthes, a Java plant, with quaternary flowers, but otherwise well distinguished 
by a foliaceous lobately winged involucrum, with which they are furnished. Blume considers it 
intermediate between Cissus and Ampelopsis which it may be, if both are retained. 

The discrimination of the species of this order is unquestionably difficult, and if the char- 
acters by which this is attempted, be taken from the foliage, the species so formed will rarely 
prove permanent, as there is no end to the variations of form to be met with in the same spe- 
cies; nor is it easy to .say which set of organs afford better characters, hence, to succeed, all 
must be laid under contribution as much so as in defining a genus in any other order. On thia 
principle the specific characters of our Prodromus were constructed, and are I believe the most 
perfect so far as they extend (the Peninsular species) yet extant, but even with these, the dis- 
crimination of species from varieties is not alwavs attainable. Subsequent experience, since 
preparing that M'^na^rraph of the Peninsular Vitices, has not enabled me to add either new 
species or nen' marks for their more certain determination, on which account, I beg to refer to 
that work for all the inf)rmation I myself possess respecting the species of this order apper^ 
taioing to the Flora of southern India. The plates exhibit a species of each section* Thi» 
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was necessary as the Leeaceae are by some very eminent Botanists viewed as a totally disHnct 
order from Viniferae, and it must be confessed not without good reason, or at all events asgood^ 
or better than those for separating Malvaceae from Bombaceae or Bytfneriaceae, and Elaeo- 
carpeae from Tiliaceae, and many others. Between Viniferae and Leeaceae there is difference 
of habit, great difference in the structure of the flowers, especially as regards the stamens, and 
in the number of cells and ovules of the ovary. There are no doubt affinities sufficiently 
marked to render their union desirable but on the same principles, so should the others be 
separated by sectional divisions only. I have alluded above to the difficulties of distinguishing 
the species of Vitis, with respect to Leea, these are not much diminished, and as in the former 
case, I beg again to refer to the Prodromus for characters, since I have not been able, after 
much consideration, to improve those given in that work, though I have examined many speci- 
mens of every form. 

EXPLANATION OF PLATE 57. 

1. Vitis tomentosa, natural size, J, Back and front views of the seed—natural size. 

2. An expanded flower, petals not adherent at the 8 The sume magnified. 

apex. 9-9. Seed and fruit cut transversely, showing the 

3. The same, the petals removed, showing the cup- large couferruminHle aibumen. 

shaped torus and ovary. 10. A seed cut vertically, to show the embryo at the 

4. Stamens back and front views. base of the albumen, but not well represented. 

5. Ovary cut transversely, 3-celled, with 5 ovules. 11. The embryo removed — all with the exceptions 

6. The same cut vertically, showing the ovules erect, mentioned more or less magnified. 

EXPLANATION OF PLATE 58. 

1. Leea Staphylea, natural size, 8. A full grown fruit. 

2. An expanded flower, with the stamen tube in situ. 9. The same cut transversely, in this instance 6-celled, 

3. The stamen tube removed and split open, to show with one seed in each. 
the position of the anthers. 10. A seed. 

4. Front and side views of the anthers. 11. The same cut transversely, showing the large 

5. Calyx and ovary, with the style and stigma. albumen. 

6. Ovary cut vertically. 12 Another cut vertically, showing the position of 

7. The same cut transversely, in this instance 4-cel led, the embryo and its relative size to the albumen, 
with one ovule in each. 13. The embryo removed. 

XLII.-GERANIACEiE. 

This order may be viewed as almost entirely of extra-tropical origin, for though a few spe- 
cies are indigenous within the tropics, these are almost invariably found on the higher hills 
where temperature is reduced by elevation. The Indian Peninsula seems generally unfavour- 
able to the production of plants of this order, since, so far as yet known only one species has 
been found native even on the highest hills, and in Ceylon the same species only occurs. It 
consists of herbaceous or suffruticose plants, with the stems usually jointed, the leaves opposite 
below, and frequently alternate above, palmately nerved and cleft, or pinnatifid, and furnished 
with two foliaceous stipules. The flowers are more or less irregular, bisexual, paired, or 
umbelled, seldom solitary, on axillary, or occasionally, leaf opposed peduncles. 

Sepals 5, persistent, imbricated in aestivation, sometimes produced at the base into a spur, 
connate with the pedicel. Petals 5, sometimes 4, or wanting, by abortion, unguiculate, equal 
and hypogynous, or unequal, and either connected at the base or inserted on the calyx ; aestiva- 
tion twisted. Stamens usually monadelphous at the base, hypogynous, or pcrigynous, rarely 
free, twice or thrice as many as the petals. Ovarium 5-celled, with two ovules in each, styles 
5, cohering round a central elongated axis or torus (gynobase). Fruit, of 5 membranous 
I -celled, indehiscent carpels, which are at first close pressed to the gynobase, each ending in 
its style, which is closely adnate to the angles of the axis, but afterwards twists variously from 
the base to the apex, and carries the pericarp with its enclosed solitary seed along with it. 
Seed peritropal, albumen none. Embryo curved, radicle superior, but with its point bent down 
towards the hilum. Cotyledons foliaceous. 



Digitized by 



Google 



■«' -v; "^^^ 



ILLUSTRATIONS OF INDIAN BOTANY. 153 

Affinities. Nearly all Botanists agree in associating this order with the three following 
ones, and some, among whom is Mr. Arnott, consider them as either so many suborders or at all 
events members of a class. Meisner adopts this last suggestion and combines them under his 
class Geranioidece, DeCandolle and Lindley, however remove Linecp^ the latter Botanist, oa 
account of its wanting the gynobasic structure, and place them near Caryophyllaceae, while 
Bartling retains Lineae here, but separates Balsamineae and places them among his " Ordines 
insertcB sedis.^* Amidst such conflicting opinions none but the highest authority can deter- 
mine the place these orders ought to occupy, and as I am far indeed from thinking myself quali- 
fied to solve the difficulty I leave the matter as I find it : but, were it part of my plan to re- 
arrange in place of merely to illustrate the orders as they stand in our Prodromus, T think I should 
revert to DeCandolle's arrangement from thinking Lineae more nearly allied to Caryophyllaceae 
and Malvaceae, than to Geraniaceae and Balsamineae, nor can I feel surprised that Bartling ex- 
presses himself doubtful of the place which Balsamineae ought to occupy, for, the order, 
though itself well defined, is certainly a very curious one in some points, especially in its very 
irregular flowers and peculiar character and dehiscence of its fruit, the normal structure of 
which, until elucidated by Hydrocera could not be so satisfactorily explained. Lindley in his 
4th group of Polypetalous plants, G^//o6r/.y/o5ae, associates a series of 10 orders all participating 
in this (gynobasic) structure, arranged under four sub-groups or Alliances, and thus, excluding 
Lineae, brings together a very extensive and natural assemblage of plants, agreeing in more 
or less distinctly, possessing a gynobase, some it is true Jess evidently so than others, but in 
all distinguishable. In addition to its affinities with the Gynobasic group Geraniaceae ap- 
proaches Malvaceae in its lobed stipulate leaves, monadelphous stamens, and convolute embryo : 
from Oxalideae it is separated by its beaked fruit, stipulate leaves, and absence of albumen 
which is present in Oxalideae, in habit, and some other points, it approaches Ampelideae, 

Geographical Distkibution. A very extensively but unequally distributed order. In 
Europe several are found as well as in North America, but most abundant at the Cape of Good 
Hope. In Asia a few are found, Mr. Royle states that about 15 are natives of the Himalayas, 
one only has yet been found in the Indian Peninsula and Ceylon, and that confined to the ele- 
vated regions of the Neilgherries and Pulney mountains in the former; and in the latter to 
the most elevated portions of the Island. The Cape is remarkable for the number of its Gera- 
niums, or rather Pelargoniums, now so generally cultivatedallover the world, and esteemed, not 
less, on account the richness of the colour.*) of their flowers^ than on account of the strong and 
peculiar fragrance of their leaves. 

Properties and Uses. Under this head I have nothing to offer, some of the speci^^s are 
astringent, and the root of one North American species has received, in allusion to this pro- 
perty, the name of Alum root. They have generally an aromatic or resinous flavour. 

EXPLANATION OF PLATE 59. 

1. Flowering branch of Geranium affine, natural 6. The same cut vertically. 
tize. 7» A fruit near maturity. 

2. A flower. 8. The same, after the carpels have become detached 

3. The same, the petals removed to show the stamens from the Gynobase. 

and ovary. 9. A carpel opened, showing the position of the seed. 

4. Back and front view of the stamens. 10. A seed. 

5. Ovary detached. II. The same dissected, showing the embryo in situ, 

6. The same cut vertically, showing the two super- 12. Embryo removed — all more or less magnified, 
posed ovules, but incorrectly represented ascending. 

XLIII.-LINE.E. 

A small order of herbaceous and suffruticose plants, generally speaking of very minor im- 
portance, one species however, the common Lint or Flax plant (Linum usitaUssimum) is of 
great value in the arts, on account of the fineness and strength of the fibres of its bark, and 
the peculiar qualities of the oil of its seed. The stems and branches are round or irregularly 
angled, the leaves usually alternate, rarely opposite or verticelled, simple, entire, exstipulate, but 
sometime furnished in place of stipules, with small glands at the base of the leaves. The 
flowers are bisexual^ regular, pedicelled, forming terminal cymes, rarely solitary and sessile. 
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Sepals 4 5, persistent, aestivation imbricated. Petals 4-5, hypogynous unguiculate, cada- 
cous, twisted in aestivation. Stamens equal in number to the petals and alternate with them, 
united at the base to a hypogynoas ring or torus, from which proceed little teeth opposite thi 
petals, indicating abortive stamens. Anthers ovat«, erect, introrse. Ovary with about as many 
cells as sepals, seldom fewer, styles as many as the cells. Stigmas capitate, capsule, generally 
pointed with the hardened base of the style, several celled, each cell partially divided into two 
by an imperfect spurious dissepiment, and opening by two valves at the apex. Seeds single in 
each cell, compressed, inverted, albumen usually present. Embryo straight, fleshy, with the 
radicle pointing to the hilum. Cotyledons flat. 

Affinitiks. These are still subjrfdice, one set of Botanists viewing the order as more 
nearly allied to Caryophyllaceae and Malvaceae^ while another considers it as little else than a 
section of Geraniaceae. The objection to this last arrangement, advanced by I>r. Lindley, the 
want namely of the gynobase, seem*^ to me a very strong one, and in the absence of that I can- 
not see any other very evident relationship, by which the order approaches nearer the one set of 
orders than the other, and look upon DeCandolle's opinion, that it is an order intermediate 
between and having affinities with Caryo/>Ay//aceflfe, J^/a/rac^ae, and Gerawiaccae, between the 
two first of which he places it, as well founded. 

Dr. Lindley places Lineae in his Calycose group between Elatineae and Hugoneaceae, 
to both of which they are obviously allied. 

GEOGRAPHrcAL DISTRIBUTION. Species of the genus Linum are found in all the four 
quarters of the globe, but most abundant in Europe and the northern parts of Africa. Three 
are met with in the Peninsula of India, but perhaps one of these, L. usitafissimym, introduced, 
though that is uncertain now. Mr. Royle mentions some others which he found at the foot of 
the Himalayas, and at moderate elevations on them. The whole number enumerated by 
DeCandolle in his Prodromus is 54, Don in his edition has extended them to 77, but whether 
these are all good species may be doubted. 

Propkrtirs and Uses. Flax the produce of the bark of the Linum usitafissimum, has 
been known and highly valued from a very remote period, on account of the beautiful cloth of 
which it forns the bases. In modern times, though less expensively employed now that the 
cheaper and more pleasant, but less durable, cotton cloths have come into general use, it still 
holds its place on account the strength and delicacy of the numerous and beautiful fabrics into 
which it is converted, among which may he mentioned the various kinds of Linen, Cambrics, 
Lace, &c. The preparation of the flax to procure it of the best quality is one requiring much 
care, and what seems remarkable has but recently attracted the attention and attained that 
degree of perfection which its commercial importance «ierits. I'he steeping or watering of 
flax, a process which injures its quality is still in general use. A mt)'lern improvement is, to 
steep the plant, whether green and fresh from the field, or after it has been dried and stacked 
for months, for a few hours in hot water and soft soap, which is said to separate the fibre from 
the woody matters better, than many days steeping in the usual way, and without rotting or 
deteriorating its quality. Great improvements have also been made \n the machinery for 
cleaning flax, by which the process is greatly expedited, and a finer material produced, as will be 
seen in the following extract from Loudon's Encyclopaedia of Agriculture, giving some account 
of the method. 

" Lees' method of breaking flax and hemp, without dew-retting, was invented in 1810, 
and was the first step towards a great improvement, brought nearer perfection by the new 
patent machines of Messrs. Hill and Bundy. 

Hill and Bundy's machines are portable, and may be worked in barns or any kind of out- 
house, they are also well calculated for parish workhouses and charitable institutions, a great 
part of the work being so light that it may be done by children and infirm persons, and such is 
the construction and simplicity of the machines, that no previous instruction or practice is re- 
quired, their introduction, therefore, into those asylums would be the means of effecting a con- 
siderable reduction of the poor's rate. The woody part is removed by a very simple machine, 
and, by passing through a machine equally simple, the flax may be brought to any degree of 
fineness, equal to the best used in France and the Netherlands, for the finest lace and cambric. 
The original length of the fibre, as well as its strength, remains unimpaired, and the difference 
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of the produce is immense^ being nearly two thirds, one ton of flax being produced from four 
tons of stem. The expense of working each ton obtained by this method is only five pounds. 
The glutinous matter may be removed by soap and water only, which will bring the flax to such 
perfect whiteness, that no further bleaching is necessary, even after the linen is woven, and the 
whole process ci preparing flax may be completed in six days." 

This extract I introduce not in the hope that the plan can be rendered applicable to this 
portion of India, for the dressing of flax, though I think it may be to a very large extent in 
the upper provinces of Bengal where so much flax is cultivated for its seed only, but, under 
the impression that if the method here mentioned was adopted for the preparation of the flax- 
like fibres of the very numerous plants, natives of this part of India, producing them, they 
might be the means of furnishing us, from among them, with some very valuable articles for 
the fabrication of cordage and cloth in imitation of linen, or the Chinese grass cloth. The 
method of separating the fibres by steeping the pUnt for several days in water certainly impairs 
their strength and durability, an effect which the application of a weak alkaline solution does 
not, it would appear, produce, while it, through a chemical action, effectually removes the vege- 
table extractive and other matters with which they are combined in the plant, and so rapidly, as 
not to allow time for the partial decomposition of the fibres which results from the protracted 
immersion required for their separation, when that is accomplished by the simple process of 
steeping in water. 

I shall conclude this too brief notice of an important subject, by another extract from 
Loudon's EncyclopaBdia of Agriculture, detailing a method of preparing flax to resemble Cotton 
in whiteness and softness, the principle of which may perhaps be found applicable to some one 
of the flax-like products of India. 

** A method of preparing fiax in such a manner as to resemble cotton in whiteness and 
softness t as well as in coherence, is given in The Swedish Transactions for the year 1747. For 
this purpose a little sea water is to be put into an iron pot or an un tinned copper kettle — and a 
mixture of equal parts of birch -ashes and quick lime strewed upon it ; a small bundle of flax is 
to be opened and spread upon the surface, and covered with more of the mixture, and the stra- 
tification continued till the vessel is sufficiently filled. The whole is then to be boiled mih 
sea-water for ten hours, fresh quantities of water being occasionally supplied in proportion to 
the evaporation, that the matter may never become dry. The boiled flax is to be immediately 
washed in the sea by a little at a time, in a basket, with a smooth stick at first, while hot, and 
when grown cold enough to be borne by the hands, it must be well rubbed, washed with soap, 
laid to bleach, and turned and watered every day. Repetitions of the washing with soap expe- 
dite the bleaching ; after which the flax is to be beat, snd again well washed, when dry, it is to 
be worked and corded in the same manner as common cotton, and pressed betwixt two boards 
for forty-eight hours. It is now fully prepared and fit for use. It loses in this process nearly 
half its weight, which, however, is abundantly compensated by the improvement made in its 
quality." 

It only remains for me to add that the quantity of flax imported into Great Britain is about 
1,000,000 cwts. annually, worth about 2| millions sterling and principally derived from the con- 
tinent of Europe. At this rate it seems to be a subject deserving the attention of those in 
Bengal who cultivate the plant for the seed alone, to ascertain whether flax, fir for the English 
market could also be profitably prepared from it, in place of the whole plant, except the seed, 
being rejected as useless. I certainly think, that this would be found to be the case, as a 
climate suited to brin^ the seed to perfection there is reason to believe might prove equally 
suitable for maturing the fibre, provided it can be removed and dressed uninjured by the opera- 
tion. This may be doubted if the method of steeping is employed, but not so if the more scien- 
tific plan of dissolving the extractive matter in an alkali and then washing it away is pursued. 

Linseed for the production of which, the cultivation of this plant is annually extending in 
Bengal, affords by compression a valuable drying oil, much used by painters. The remain- 
ing oil cake, is used for fattening^ cattle. From the seed a jelly is also prepared by slowly boil- 
ing it for about two hours, which is similarly employed by cattle feeders. In medicine^ 
the infusion of the bruised seed forms an excellent demulcent, in various complaints reqnfring 
medicines of that description, the decoction affords a useful emoljent enema in some cases of 
bowel complaint : while the meal, simply mixed with boiling water forms an excellent poultice 
of easy preparation. Linum calharlicum '^ is bitter and powerfully, but^ as it seems not danger- 
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Ottsly cathartic ***. A drachm of the dried plant is a convenient purgative^ or we may employ 
infusion of a handful of the recent plant. Pereira*^ — Lind. Fl. Med. 

EXPLANATION OF PLATE 60. 

1. Linum Mysorense, natural size. 9. The same cut vertically — but very erroneously rc- 

2. A flower. presenting the seed erect in place of attached above the 

3. The same, the petals removed to show the sepalSi middle and pendulous : a point however very difficult to 
stamens, torus and ovary. make out from the dried specimen. 

4. Anthers back and front views. 10. A capsule cut transversely, showing it 5-celled, 

5. Ovary and stamens. with two seed in each cell, 

6. A stigma. 11. A seed — with the exceptions mentioned, all mere 
7* A capsule — natural size, or less magnified. 

8. The same magnified. 

XLIV.-BALSAMINEiE. 

A small order of tender herbaceous succulent plants with round branches ; alternate, or 
opposite, exstipulate, serrated, simple leaves : usually confined to marshy grounds, or to moist 
shaded situations, and of most frequent occurrence in warm humid climates within the tropics. 
The flowers are bisexual, irregular, axillary, solitary or fascicled, or racemose, pedicelled ; 
white, red, or yellow. 

*' Sepals 5, or by abortion 3, irregular, deciduous, with an imbricated aestivation ; the two 
exterior opposite, lateral, somewhat unsymmetrical, with a valvate aestivation, but giving way 
for the projection of the spur of the odd sepal ; the odd sepal spurred, symmetrical, with an 
equitant aestivation in the bud, looking towards the axis of the axillary racemose or umbellate 
inflorescence, containing honey; the two inner sepals very small, sometimes scale-shaped, 
sometimes unsymmetrical, larger, orbicular, always coloured, appearing at the side of the flower, 
which is opposite to the spurred sepal, and at the base of the odd petal ; (usually altogether 
abortive in Balsamina). Petals either distinct or a little adhering, 5, combined into 3, irre- 
gular, deciduous, alternate with the sepals ; the odd petal regular, placed between the inner 
scale-like sepals, in front of the bract, wrapping up a great part of the remainder of the flower 
in aestivation; the four remaining petals unsymmetrical, united more or less on each side of 
the flower in pairs ; their two larger lobes next the spur, their smaller next the odd petal ; 
sestivation convolute. Stamens 5, symmetrical, alternate with the petals ; those alternate with 
the odd petal longer than the others. Carpels 5, alternate with the stamens consolidated into 
a 5-ceUea ovary. (Roper abridg^). Stigma sessile, more or less divided in 5, cells .5, two, or 
many seeded. Fruit capsular, with 5 elastic valves, and 5 cells formed by membranous projec- 
tions of the placenta, which occupies the axis of the fruit, and is connected with the apex by 5 
slender threads ; sometimes succulent and indehiscent. Seeds solitary, or numerous, suspended ; 
albumen none, embryo straight, with a superior radicle and plano-convex cotyledons.^* 

This character is copied from Dr. Lindley's Natural System of Botany, and explains the 
views of Professor Roper, of Bale, of the structure of the flowers of this family which differs 
from that of Professor Kunth adopted in our Prodromus. These eminent Botanists take very 
different views of the construction of the flowers of this order of plants. Their differences may 
be thus explained— Kunth proceeds from a full grown flower, the spur of which is pendulous 
and appears on the same line with the bractea, that is, remote from the axis of the plant, (aline 
drawn through the stem,) hence, as the flower hangs on the stalk the spur is the lowest part, and 
if so placed that the axis of the flower, or a line drawn through its centre, is vertical will look 
towards the horizon in place of towards the axis of the plant. 

Roper on the other hand commences his examination with the flower-bud, in the early 
stages of its growth, the spur in place of being the lower part of the flower next the bractea 
and remote from the axis is then on the upper part, and next the axis, showing clearly, that, 
in the progress of the flower towards maturity, the pedicel acquires a twist which changes, with 
respect to the axis, the relative position of all its parts. For the correctness of this last view 
the analogy of Orchideae may be adduced, in nearly the whole of which family, the pedicel 
becomes similarly twisted placing the lip of the flower, which in the bud is above, on the lower 
part. According to Kunth's view, the spur is the lower or odd sepal, the large upper segment 
of the flower two sepals united^ and the two small green ones on either side are the lateral 
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sepals, making a total of 5 sepals : while the two interior lobed petals he considers four petals 
united two and two, the fifth or odd petal, required to make up the normal number of 5 he 
supposes aborts, but ought to be placed on the upper part of the flower^ opposite the large leaf 
which he supposes is formed by the union of the two upper sepals. Roper commences his 
examination with the young bud and finds the spur on the superior aspect next the axis, this 
therefore he considers the upper or odd sepal, the two green leaves the lower or exterior sepals, 
while between them and the lower leaf of the expanded flower, he finds two small scale like sepaloid 
^^^bodies, which however often abort, these he considers the inner pair of sepals. Kunth's upper 
tinited pair of sepals, which at this period are on the lower part of the flower opposite the spur 
be considers the odd or anterior petal, and the lateral lobed ones as double petals, thus making, 
up the number 5, the regular number of the genus. To trace the different stages of this theory 
which as being most consonant with the analogy of the rest of the vegetable kingdom, and 
especially with the Orchideae, appears to be the true one, it is only necessary to invert a flower 
of a balsam so as to place the spur uppermost as it is in the bud when the whole becomes evi- 
dent. We then see the odd sepal above and the odd or anterior petal below, with one pair of 
the lateral sepals, (the other pair sometimes present, very small, but oftener absent from abor- 
tion) and the two pair of the lateral petals, but usually united below into a single 24obed 
petal. 

In support of Kunth's view it may be urged that the interior petal of Roper is more ana- 
logous in texture to a sepal than a petal. This however is not an argument of much weight. 
In a practical point of view the difference is not of much consequence, since in describing the 
organ in question, for the purpose of deducing specific characters, it seems not to matter much, 
whether we call it a superior sepal or an inferior petal, so long as the part meant is clearly un- 
derstood. 

Affinitirs. I mentioned above that this order is considered by some Botanists nearly 
allied to the two preceding and to Oxalideae, but that others separate Lineae from the group 
on account of its wanting the gynobasi. This structure, the essential character of which is 
** Carpek seldom or never exceeding 5, always in a single whorl diverging at the base, and 
separated by the interposition of a conical gynobase, which throws them into an oblique posi- 
tion^' (Lind.) is not so evident in the Balsamineae as in Geraniaceae, but still when sought 
lor in the ovary, can be made out especially in the genus Hydrocera, where it is very distinct. 
Notwithstanding this mark of relationship Bartling does not see any afiinity between these 
orders, and remarks that unless somewhat allied to Fumareaceae it is far removed from all 
other orders, and therefore places it at the end of this work along with some others, the place of 
which ^n the series he is uncertain about. 

The Tropeoleae, or Nasturtium tribe, on the other hand, which other Botanists consider 
only a sub-order or section of Balsamineae, Bartling places in his class Malpighinae near 
Sapindaceae, while Mr. Don thinks them allied to Capparideae. Bartling's view is, I think, 
nearer the truth than Don's, as there is certainly many points of similarity between the orders 
though but little affinity. 

GsooRAPHiCAL DISTRIBUTION. As affording the most complete view of this part of the 
subject, so far as I know, yet published, I shall here introduce some remarks which I formerly 
published in the Madras Journal of Science, merely adding, that since they were written I 
found several species, not noticed in these introductory remarks, on the higher ranges of the 
Pnlney mountains, and have by me drawings of seven species collected on the Neilgherries by 
Mr. G. Gough, several of which are new. 

** Of this genus, now embracing nearly one hundred species, Linnseus only knew seven or 
eight; and most of these from indifferent figures. In 1805 when Persoon published his Synopsis, 
ten only were known; to these only six had been added in 1819, when Roemer and Schultes 
published the fourth volume of their Sysfema Fegelabilium, and one of the six " sine defi- 
nitione." In 1S24, Professor DeCandolle published the first volume of his Prodromus, and 
extended the catalogue from sixteen to'thirty-one, excluding the undefined one, thus doubling 
the former number : of these, twenty-four are Indian, nearly all the new ones being derived 
from Dr. Wallich's Nepaul Collections. In 1830-31, Dr. Wallich named in his list no fewer 
than forty-seven Indian species. Since that time Mr. Royle informs us^ (Jllustf aliens page 151) 
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that his collection contains several not in Wallich's list, and Mr. Amott writes me that he ha« 
recently described sixteen new ones from Ceylon. To these last, my excursions on the Cour- 
talluni and Shevagerry hills have added about as many more. Of the Courtallum ones, those 
only of which drawings were made, are introduced into this paper; not having, either speci- 
mens or sufficiently perfect notes, to enable me to define the rest. 

It is a curious, and to me an inexplicable fact, that a genus so strikingly Indian, and asso- 
ciating such a host of species, should have been so little known to Roxburgh. He only des- 
cribes three in his Flora, though I am sure I speak within bounds, when I assert that the coun- 
tries, whence he derived the materials for his work, will be found to present an assemblage of 
not fewer than one hundred species. It is no doubt an eminently alpine genus, delighting in a 
cool and moist climate ; hence it is unknown on the plains of ("oromandel, though not unfre- 
quent in Mysore, but, so far as I have seen, only abounding, in the Peninsula, on the higher hills 
participating in the western monsoon, which enjoy, during the hot months, a moderate range of 
temperature, with a very humid atmosphere. Some, (how many is not yet known,) are found 
during the monsoon on the Malabar coast, little elevated above the level of the sea, but, except 
in Tanjore, I have not seen one of the order on the plains eastward of the ghauts, beyond the 
influence of that monsoon: and the only one found there, is Hydrocera trijtoray which grows^ 
but is not common, in its ditches and swampy grounds, during the cool season, and is the only 
place where I have yet seen it. 

This peculiarity of distribution may account for his not having met with Peninsular spe- 
cies, as he was but little in the southern provinces, and perhaps they are not found in the east- 
ern range of the northern ghauts : but, twenty-two of the forty-seven species named by Wallich^ 
are from Silhet, Pundooa and Nepaul, from all of which places Roxburgh procured plants, and 
one of the three he describes is from Silhet. A moist climate and moderate temperature are 
the circumstances most favourable, if not indispensable, to their production ; hence we find 
twenty two, of the remaining twenty-five species named by Wallich, natives of the Peninsula^ 
but confined to the ghauts and Mysore where these contingencies meet. This fact was first 
noticed by Mr. Royle, who, after remarking the nearly equal division of the forty-seven species 
between the frontier mountains of Bengal and the Peninsula, adds, " a singular equality of 
numbers, seeing that we have hitherto found Peninsular and South of India genera confined ta 
the base of the mountains, and if found existing on them, generally only as single species ; but 
here we have them in equal numbers, some of them extending to an elevation of seven thousand 
feet. 

'^ This anomaly can only be explained, and a stronger fact cannot be adduced in its con- 
firmation, than that the moisture and moderate temperature of the rainy season in the hilla 
(for it is at this season only that they are found) is as favourable to their growth as the heat and 
moisture of the Peninsula. I have never met with any in the plains of India ; but have heard 
from travellers that they are abundant in Central India, whence we may expect some new spe- 
cies, as well as from the Neilgherries." 

The facts which I have mentioned regarding the distribution of the Peninsular species, go 
to prove, that heat and moisture are not the circumstances most favourable to their production 
here, but moisture combined with a moderate but equal temperature. At Courtallum for ex- 
ample, whence I have eleven or twelve species, they most abound in shady places on the tops of 
the hills, with a mean temperature during the season of their greatest perfection, not exceeding 
70**, if so much. At Shevagerry, about fifty miles north of Courtallum, 1 found five, out of 
seven species, on the highest tops of the mountains ; none of the five under 4,000 feet, and 
three of them above 4,500 feet of elevation; ihe mean temperature, as deduced from twenty 
observations, continued through four days, at an elevation of 4,100 feet, being 65* of Fahren- 
heit's scale. The two found at a lower elevation, were both either growing in the gravelly beds 
of streams, or immediately on their banks ; the temperature of which was ascertained to be 
65**, while that of the air at noon was only about 75*, a temperature, I presume, but little above 
that in which they delight on the Bengal frontiers. Ttiere is one other point, respecting the 
effect of climate on plants of this genus, to which I wish to call attention, as it may ultimately 
prove useful to any one who may a^ain attempt to subdivide it, and is, in the mean time, in a 
physiological point of view, exceedingly curious. It is, that most of the species from the colder 
regions of the Himalaya mountains, correspond with the European I. noli tangere, in the form 
and dehiscence of their capsule^ that is^ they split from the base, rolling the segments towards 
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the apex, while those of the warmer regions split from the apex and roll their segments towards 
the base. This difference of habit between those of India proper and the Himalayan forms, is 
well worthy of notice, as it shows, that the affinity which exists between the flora of the latter 
and that of Europe^ is stronger than between it and the Indian, and extends to evjen this most 
purely tropical genus. 

The innate power which plants enjoy of selecting the soil and climate in different countries, 
however remote, most suitable to their perfect development, and which the preceding remarks 
have shown to be so eminently possessed by those of this order, may, when the subject has 
been more studied and is better understood, prove of immense benefit to the scientific culti* 
vator. 

1 aking for an example the genus Impatiens, we may at once infer, that herbaceous plants 
growing where its species abounds, and arriving at maturity about the same time, may be trans- 
ferred to any other locality, where they are equally prevalent. I'hus the associates of L noli* 
fangere, insignis, racemosa and bicolor^ might be mutually interchanged ; while the neighbours 
of I. reticulata^ pubentla, &c. might be made to change places with those of l,/asciculata^ 
grandis^ and many more, with every prospect of success. The limits to which this rule may be 
extended are as yet totally unknown^ and cannot be estimated, until plants are studied not as 
insulated individuals, but in connexion with the soil, climate, aspect, exposure, &c. in which 
they are observed to arrive at the greatest perfection. This is a study which the scientific 
Botanist pursues in its relations to the physiological peculiarities of plants, but to the cultiva- 
tor, it becomes one of much deeper and more engrossing interest, as the success or failure of 
vast speculations may depend on his acquaintance with, or ignorance of, the external agents 
which act on the objects of his culture — whether for their benefit or their injury. 

pROPERTiKS AND UsFS. Under this head there is little room for remark. One species, "^ 

Impatiens noli tanaere, which derives its name ^' JVoli tangere^^ from its acrimony, is said to 
be so powerfully diuretic that it is capable of producing a diabetes! This I think may be / 

doubted. Applied as a cataplasm on the hypogastr^ium, it equally acts on the kidneys. Neither 
this nor, I believe, any other species of the genus is now used in medicine. As however species 
greatly abound in India the subject, of their medical properties, seems not undeserving of enquiry 
among those favourably situated for conducting such investigations. 

Remarks on Gknera and Species. The grenera of this order are few, amounting as yet, 
I believe, to only two, viz. Impatien^^^ixA Ht/droce)*a— the former distinguished by the irre 
gularity, caused by suppression sind iiuion of parts of its flowers, the latter, by having them 
quite regular with a drupacious 5-cell^ fruit — The species on the other hand, are numerous, 
and when characterized from dry specimens the most difficult to distinguish, though with 
recent ones less so than those of many other genera. This arises from the tender succulent 
nature of the plants causing the flowers, the part from which the best characters are derived, 
to become so matted together in di'ying, that it is quite impossible to separate them afterwards 
in such a manner as to show their forms. 

The genus Impatient affords several excellent marks for the distribution of its species 
into sectional groups :, for example, in aome the valves of the capsule roll from the base to the 
ape?^ in others Cjom the apex to the base : this character may serve to divide them into two 
subgenera — //ii/7a//e72.v and Balmmina, Qf BaUamina some species have alternate, others 
apposite leaves : these differei>c8s form the first subdivision of them. Of the alternate leaved 
section again, so many have axillary, solitary, one-flowered pedicels ; while others have many 
flowered peduncles. Of the latter or opposite leaved division, the flowers are either solitary 
in the. axils, or they are fascicled. To these leading divisions several other easily observed 
subdivisions can be made, which, so vastly facilitate the discrimination of the species, that 
those of .{his, generally supposed most difficult genus, become among the easiest to distinguish 
of those' embracing so large a number. 

The fullest advantage has been taken these sectional characters, in our account of the 
genus in the Prodromus as well as in tjie respective contributions towards thj elucidation of 
its species by both Dr. Arnott and myself, published in Hooker'^s Companion to the Botanical 
Magazine^ vol. Isty and in the Madras Journal of Science. To these sources I am uuder the 
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necessity of referring, having already exceeded my space here. The species figured^ is a Ceylon 
plant, first discovered and named by Mr. Moon : Colonel and Mrs. Walker afterwards found it, 
and for the figure, I am indebted to the kindness of that accomplished lady. 

IMPATIENS. and perhaps often 2-flowered, when exposed to much 

5. Leaves alternate, pedicels axillary, solitary, or moisture and growing luxuriantly. 
^SS^*8^^^^* one flowered, §. Leavets alternate, peduncles many flowered, 

I repen», (Moon's Catal.) diffuse, procumbent, leaves / Goughii, (R. W.) Erect, ramous. every where 

alternate, suborbicular-cordate, hairy, pedicels axillary. giabr«n«, leaves ovate, serrated, short petioled, aggre- 
longer than the leaves, flowers large, (yellow) upper ^^^^ towards the summit of the branches, peduncles 

sepals orbicular, lower cuculate ending in a thick short filiform, axillary, umbellatel y, 4-6 fl wered, often three 

spur, tumid at the apex, lateral petals deeply 2 lobed, ^^ four limes 'the length of the leaf, viscid, flowers 

lobes irregular, the upper ones larger, ovary hairy. 5^,^,1^ ,^^^^^1 ^^p^,^ minute, subulate, superior ones 

Jn shady vegetable soil, Fout Korles. Moon. broad, obeordate mucronate, lower, much shorter than 

7. Munronii, (R. W.) Erect, sparingly ramous, leaves ^*^f P^.!»»8» ac?^^. SP"*" *'horler than the flowers, coni- 

crowded towards the summit, ovate, .slightly serrated, cal, 8 ightly incurved— anterior lobes of the petals 

acute, hairy on both sides, pedicels axillary, solitary, much larger than the posterior, capsules glabrous, 
one (always ?) flowered, furnished near the base with Neilyherries on damp rocks by Pekarra river, Qough. 
a bractea, longer than the leaves : lateral sepals ovate, .^, ^ j ^1 • . j- < i. 

toothed at the apex, posterior ones concare. helmet! . The present sp.c.es .9 evidently intermediate be- 

shaped, and furnished with a foliaceous crest, lower tweeii/. «M««a<a and /eam;,«»«/«/a, having « shorter 

onecoilical, terminating in a long hooked spur lower ?P" than the former, and longer than the latter, but 

lobes of th^ petals twici the size of tha upper ones. •>"?'ig"8 I""' "'"' specimens is much smaller than 

/ V either. This however is a mark of no value, as the 

Neilyherries on moist rocks by the road side near SiS' game species in some situations may be quite diminu< 

para, Munro and Gough. tive, while in others it attains a great size. 

The afiinities of this species are clearly with my I have dedicated these the only new species yet re- 

/. auriculata and /. viridiflora, but it certainly differs ceived from the Hills to the two voting Botanists who, 

from both. The bractea near the base of the petiol io company, explored much of them that had not pre- 

seems to indicate that the peduncles are occasionally viously been examined. 

EXPLANATION OF PLATE 61. 

L Upper sepal front and side views. 4. Ovary and stamens. 

2-2. Anterior sepal with its spur. 5. Stamens removed. 

3-3-3. Petals different views. 6. Ovary and style. 

XLV.^OXALIDEiE. 

This is the last of the Indian group of families which appertain to the class Geranioidec^^ 
a group the members of which, when superficially viewed, seem to be most heterogynious and 
ill assorted, but which, when more closely scrutinized are found connected in so many import- 
ant points and to glide into each other by such insensible gradations, that it becomes difficult to 
find good ordinal characters by which to keep them distinct. The whole are marked by the 
predominance of the quinary proportion of parts, 5 sepals and petals ; 5-10 rarely 15, usually 
monadelphous, stamens ; 5 styles, and 5 cells to the ovary, with usually few superposed ovules ; 
5 membranaceous 2-valved carpels, cohering round a central persistent column ;exarinate, and 
with the exception of Oxalidec&, exalbuminous seed. Thus intimately united, the ordinal char- 
acters are taken from peculiarities of less importance, but yet of so obvious a character that it 
seems well to preserve the distinctions which have been introduced and found useful in practice. 

This order though abounding in species has but few (3) genera, and these, with the excep- 
tion of Oxalis have exceedingly few species, 154, out of 158 enumerated by DeCandolle in 
the order, belonging to that genus, Some additions have since been made but I believe very 
few. They most abound in America and the Cape of Good Hope. In India the species are 
few, but present a great contrast in their forms — two out of about 6 or 8 Indian species being 
considerable trees, while all the rest are small herbaceous plants, mere weeds. 

" Sepals 5, equal, sometimes cohering at the base, persistent; aestivation imbricative. 
Petals 5, hypogynous, equal, unguiculate : aestivation twisted. Stamens 10, hypogynous, more 
or less monadelphous : those opposite the petals longer than the others : anthers erect, bilo- 
cular. Ovarium 5-angIed. 5-celled : ovules solitary, orseveral in each cell : styles 5, filiform : 
stigmas capitate, or slightly bifid. Placentae in the axis. Fruit rarely baccate: usually cap- 
sular, membranous, 5-celled, t^nd ^-10 yalved. Seeds 1, or several in each cell : te^ta fleshy. 
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bursting elastically. Albumen between cartilaginous and fleshy. Embryo straight, as long as 
the albumen: radicle long; next the hilum: cotyledons foliaceous. — Leaves compound (or by 
abortion simple), alternate^ seldom opposite or whorled." 

Affinities. The affinity of this with the three preceding orders, has been already ' 
adverted to. Formerly it was united with GeraniacerB^ and is still considered by some not. 
sufficiently distinct. De('andolle however thinks it more nearly allied to ZygophyllecB^ though 
quite distinct. Its compound leaves and albuminous seed in both of which respects it differs 
from Geraniacece but associates with Zygophylle^e^ seem to confirm this view. 

Geographical Distribution. The genus Oxalis is principally confined to the Cape of 
Good Hope and America, but is also thouijh sparingly met with in Europe, Asia, and New Hol- 
land. The genus Averhoa is confined to India and the adjoining islands: of Biophytum one 
species is found in the West Indies and the rest in India. 

Properties and Uses. Acidity is the predominating quality of this order. The Oxalis 
acetosella or wood sorrel, is well known in Europe, and esteemed on account of its cooling and 
refreshing properties, the expressed juice of which furnishes, when crystalized, the so-called 
essential salt of Lemons, or biuoxalate of potash. Both species of ^i^erAoa, namely, ^, Caram- 
bola and A, Bilimbi, are equally well known on account of their intense acidity. The kind of 
acid which imparts the taste I have never seen mentioned, but presume it is oxalic, the one 
which predominates in the family. The fruit of the former is considered cooling and aperient. 

Remarks on Genera and Species. Originally two genera only were referred to this 
family, Oxalis and Averhoa. The former of these DeCandolle split into two, more perhaps, on 
account of the marked difference of habit than from any well marked differences of structure. 
The principal points of difference consist in the filaments, being free to the base in the one 
f Biophytum ) while they are united into a tube nearly half their length in the other f Oxalis J. 
They also differ in the form of their fruit, the former having its capsules approaching to 
globose, while in the latter they are cylindrical. These distinctions, added to the very marked 
difference of habit have induced me to revert to DeCandoile's division, from which we departed 
in the Prodromus. The species of the genus Biophytum are of difficult discrimination, and it 
has been doubted whether there are more than one in India— on this point I now feel quite 
satisfied, and think we may certainly acknowledge two, I think several species. Supposing we 
fix upon the former number there can be no difficulty in distinguishing them, the one being 
marked by having a single terminal tuft of leaves on a more or less elongated simple un- 
branched palm-like stem — the other, by having a diffuse ramous proliferous stem, each branch 
terminating in a tuft of leaves. The various forms might then be ranged under these, as so 
many varieties. The difference of habit and station which some of these forms affect seem to 
stand in opposition to this extent of simplification, for example — Biophytum sensitivum 
is only found on the plains usually in very open ground exposed to the full blaze of the sun's 
light, whereas, the form figured in plate 62 is only found in cool alpine situations under the 
shade of thick jungles, both here and in Ceylon. These circumstances may induce the belief 
that the plant is the same, only altered by local circumstances, an opinion which, if urged, I con- 
fess I have not the means of controverting, since it can only be set aside by making the two 
plants change places, and in that Way determining whether or not their forms would alter also. 
The B, sensitivum is further distinguished by being glabrous, while the other is very generally 
clothed with hairs, sometimes, especially on the rachis of the leaves and peduncles, very 
densely. This character, however, is not sufficiently constant in either form to admit of much 
weight being attached to it. Of the palm-like forms there are again two varieties distinguish- 
able by the form of their leaflets— the form fig. 8 in plate 62 represents the on.e, that of fig. 10 
nearly corresponds with the other, though not taken from it— fig. 8 is a slightly magnified leaflet 
of B. Candolianum—fig, 10 is that of a species to be afterwards mentioned, but, with the 
exception of its being a little more tapering and less distinctly mucronate at the point, gives a 
pretty good idea of the form of Dr. Arnott's B. (Oxalis) midumy ^nd will assist in distin- 
guishing these two perhaps too nearly allied species. 
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Of the proliferous division, the forms are more numerous and less easily distinguished, but 
may perhaps be reduced to thrpe, distingui}*hed by the form and relative number of leaflets — 1st. 
B. (Oxalis) proliferum (Arn.) leaves and lenflets small, 8- 14 pairs, rachis (mi^l rib of the whole 
leaf) about I inch or \\ inch in lensrth — Ceuhn^ in woods — 2d. B. inte^'medlinn (R. W.) leaf- 
lets much larger, 14-20 pairs : rachis from 2 to 4 inches lons^. — Ceylon and Courtallum^ shady 
woods. The leaflets of this are as large as those of B, Candolianum —3d. B, pnlyphylltun 
(Mun : MSS.) leaflets from 30 to 40 pairs, minute, attenuated towards the apex, bristle pointed, 
(tab. 62, fii?. 10) rachis from 2^ to 3 inches in length. — A^e/7^Aerr/e«— Messrs. Munro and 
Gough. There is yet a fourth form of this division, which may be called B. verticeltatum, in 
which the tufts of leaves in place of terminating the branches form verticels round the very 
diffuse slender stems. — Courtallum in very denize thickets. The foliage of this form is inter- 
mediate between B. polyphyllum and intermedium^ having the small obliquely pointed hairy 
leaflets of the former, and the smaller number of pairs, 20 to 30, of the latter. 

Of these different forms I shall make it my endeavour to publish figures in my Icones, 
leaving the question whether they are species or varieties still undecided for future observers 
to investigate. 

EXPLANATION OF PLATE 62. 

L Byophitum Candolianum, (R. W.) natural size, 6. Ovary divided vertically. 

2. Calyx, ovary, styles and stamens. 7. transversely, 5-celled. 

3. Corolla, the petals partially cohering. 8. Leaflets of B. Candolianum. 

4. Shorter stamens, back and front views. 9. B. sensitivum. 

5. One of the longer stamens with its attached scale. 10. B. polyphyllum. 

XLVL— CONNARACE^. 

Much difference of opinion seems to exist among Botanists as to the place in the series of 
orders this one ought to occupy. Jussieu placed the genus Connarus among the Terebin- 
tkacecBy DeCandolle retains it and the other genera composing order in the same family, form- 
ing of them his tribe Connaracece, Brown first proposed its separation as a distinct family, in 
which he has been followed by most modern writers, who generally retain it am6ng the peri- 
gynous orders placing it between Terebinthacete and Le^uminosece, to some of the extreme 
forms of the latter of which orders, the character of its fruit nearly allies it. Dr. Brown how- 
ever states it as his belief, in which I perfectly coincide, that the insertion of the floral appen- 
dages is hypogynous and not perigynous 

This opinion of the highest living Botanical authority, further confirmed by personal exa- 
mination, induced Dr. Arnott, contrary to the general practice, to bring it here. The propriety 
of this arrangement there seems, at first sight, some reason to question, but it derives so much 
support from the hypogynous insertion of the stamens, and the 5-celled ovaries, on a gynohase, 
of Rouria and CnestiSy in both of which respects they so closely approach Zanthoxylacece, as 
scarcely to leave a doubt of the propriety of the change, notwithstanding the 1 -celled ovary of 
Connarus, 

The following amended character was drawn up by Dr. Arnott for our Prodromus. 

" Flowers bi- (rarely uni) sexual. Calyx 5-partite, regular, persistent, aestivation imbri- 
cate or valvular. Petals 5, equal, inserted into the base of the calyx. Stamens twice as many 
as the petals, rarely with half of them sterile, hypogynous : filaments usually combined at their 
base into a glandular ring. Ovaria simple and solitary, or several and distinct : ovules in pairs, 
collateral, ascending: styles terminal, continuous with the central angle of the carpels : stigmas 
obtuse, usually dilated. Capsules 1-5, dehiscing longitudinally at the ventral suture. Seeds 
solitary, erect, sometimes with an arillus. Albumen none, or fleshy. Radicle superior, at the 
opposite extremity from the hilum : cotyledons thick when there is no albumen, foliaceous in 
those with it. --Trees or shrubs without resinous juices. Leaves compound, alternate, not 
dotted, exstipulate." 

Affinities. The aflinities have been indicated above so far as they are known, but still 
there is some room to doubt whether they are yet well understood — on which account I will not 
occupy further space in the discussion of this question. 
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Gbooraphical Distribution. The members of this order are all natives of the tropics, 
and are met with in Asia, Africa and Amerioa, but no where numerous. In India they have a 
wide range, extending from the southern extremity of Ceylon and the Peninsula, up to Silhet. 

In Malabar, towards the extreme south two or three species are very abundant. In other 
parts of the continent, I have visited, they are comparatively unknown. 

Propkrtiks and Usrs. I am not aware of any uses to which these plants have been 
applied, some of them form handsome flowerins: shrubs and are not less interesting in appear- 
ance when in fruit than ^^hen in flower, the numerous bright-red capsules contrasting favour- 
ably with the deep green of the leaves long after the flowers have disappeared. Under cultivation, 
they might succeed here, and would form a showy addition to the ornamental shrubbery. 

Remarks on Genera and Species. The Peninsular flora only presents us with two genera 
of this order, Connarus and Rouria, These are most easily distinguished by the ovary ,which 
in the former is solitary, and I -celled; while in the latter, there are 4 or 5, each having its own 
style and stigma. In the character of the flowers Rouria and Cnestis are very closely allied, 
each having five ovaries, but the latter has albi\minou8 seed, which is wanting in the former. 
Adopting these simple distinctions the perplexity existing among the genera and species of this 
order is at once removed, by the reduction of the heteromorphous genus Omphalobium, at pre- 
sent made up of species taken from each of these, and the restoration of Aublet's prior genus. 
The certain genera of this order then amount to three, Cannarm, Rouria, and Cnestis, species 
of each of which are found in India. 

EXPLANATION OF PLATE 63. 

1. Connarus pinnatus — natural size, 7. A mature capsule. 

2. A flower snowing the sepals and petals. 8. The same opened to show the seed in situ. 

3. The same, the sepals and petals reiuoved to show 9. The seed divided longitudinally, showing the 
the ovary and stamens. radicle superior or at the opposite end of the seed 

4. Anthers bai k and front views. from the hilum. 

5. Ovary cut vertically, showing the lateral insertion iO. 'A seed cut transversely. 

of the ovules. 11. A seed lobe, the testa removed. 

6. transversely, showing the ovules paired 

and collateral. 

XLVII.--ZYOPHYLLEiE. 

This is a small order of tropical plants of which the Indian peninsula only presents two 
species, but referable to different genera, both mere weeds. In America however, some of the 
species, among which is the Gtminct/m or Lignum vifrs, attain a great size and afford very fine 
close-grained timber. The absence or presence of albumen in the seed seems in this order to 
be of small account, since in our two genera one ( FagoniaJ has it, and the other ( TribulusJ 
is without. 

" Flowers bisexual, regular. Calyx 4-5 divided. Petals unguiculate, alternate with the 
sepals : »stivation usually convolute. Stamens twice as many as the petals, hypogynous : fila- 
ments distinct, dilated at the base, and usually arising each from the back of a scale : anthers 
2-celled, opening longitudinally. Ovarium simple, more or less 4-5 furrowed, 4-5 celled t ovules 
in pairs or more, pendulous, or rarely erect : style simple, often 4-5 furrowed : stigma simple, or 
4-5 lobed. Fruit capsular, or rarely fleshy, with 4-5 angles or wings, 4-5 valved and loculi- 
cidal, or indehiscent : endocarp and sarcocarp combined. Seeds usually fewer than the ovules. 
Albumen between fleshy and horny, rarely 0. Embryo green : radicle superior : cotyledons 
foliaceous.— Leaves opposite, stipuled, not dotted, rarely simple." 

Affinttifs. Most Botanists agree in considering them nearly allied to Rutacece, from 
which however they are readily distinguished by the want of pellucid dots in the leaves, which 
^re always present in the other. They are also allied to Oxalidece between which orders 
DeCandolle plaees them, separating them from the latter by their single not several styles, by 
their stipulate opposite leaves, and by their seed not having an arillus. This last mark is of less 
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value as it does not seem constant in OxalidecB. From the former, in addition to the absence 
of pellacid dots, theydiffer in wanting the elastic structure of tha carpeU so remarkable in the 
true Rutacece. 

Geographical Distribution. Species of this family are found in every quarter of the 
globe Europe, Africa, Asia, America, and New Holland. Fagonia and Tribulus are both 
found in the south of Europe as well as in India. The former abounds in the Ceded Districts 
and also in Mysore, but I have never seen it in the Carnatic, the latter, Tribulus, is one of the 
most common weeds all over India, and a very troublesome one, owing to the thorns with which 
its carpels are armed. 

Properties and Uses. The roots and leaves of Tribulus are said by native practitioners 
to be diuretic, the latter are used by the natives as a pot herb and are esteemed very cooling in 
particular states of the system. Of the American species the Guaiac is the most important 
and is still much used in medicine. The Zygophyllum Fabago is occasionally used as an 
anthelmintic. 

Remarks on Genera and Species. In so far as Indian Botany is concerned there is but 
little room for remark on this head. I may however observe that the numerous varieties which 
the Indian plants present seem to afford strong ground for doubting whether all the species 
referred to each of the two genera are tenable. Our Tribulus for example has the leaves with 
from 3 to 8 pairs of leaflets, the carpels with two or four spines often on the same plant, and 
every degree of clothing from nearly glabrous to densely tomentose, I thence infer that both 
T. terrestris and T, lanugenosa are identical, and probably several others may be reduced to 
that species. Fagonia Mysorensis is characterized as having simple not trifolialate leaves. The 
accompanying figure will show how erroneous that is, and I doubt not the same will be found 
in several of the others and prove that they all form but one species. 

EXPLANATION OF PLATE 64. 

1. Fagonia mysorensis— nafwra? size, 7. A Umi^natural size, 

2. A flower. 8. The same cut transversely. 

3. The same, petals removed and sepals forcibly 9. A seed. 

opened to show tne insertions of the stamens and the 10. Divided lengthwise, to show the embryo seated 

ovary in situ, in the base of the large albumen. 

4. Stamens back and front views. 1 1. Embryo removed — with the exceptions mentioned, 

5. Ovary cut vertically, ovules erect. all more or less magnified, 

6. transversely, 5-celled, each cell or carpel 

attached to a central gynophore. 

XLVIII.-RUTACEiE. 

In Indian Botany this is a very unimportant order, three species only having as yet been 
found in the Peninsula, and one at least of these, Rata angusti/olia, a doubtful native. Of 
the section Diosmece, by for the larger of the two into which it is divided, only one species 
Dictamnus Himalayanus, has been found in all India and that con&ned to the Himalayas. 
Cyminosma is the only genus of Rataceae which I have found unequivocally native^ and it is a 
very abundant tree in subalpine jungles all over the country. 

^^ Flowers bisexual, regular. Calyx 4-5 divided. Petals alternate with the sepals : 
aestivation between twisted and convolute, rarely valvular. Stamens twice or rarely thrice as 
many as the petals, inserted round the base of the torus : anthers 2-celled, opening longitu- 
dinally. Torus various, discoid, or elevated, or cup shaped. Ovary usually more or less deeply 
3-5 partite, 3-5 celled: ovules in each cell 2 4, or 6 12, or numerous, pendulous, or partly pen- 
dulous, or adnate to the placentas : styles combined, or in the deeply lobed ovaries distinct at 
the base and combined upwards : stigma 3-5 angled or furrowed. Capsule usually 4-5 lobed, 
the lobes opening internally at the apex : rarely 3-valved and loculicide, or a 4-celled drupe : 
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sarcocarp and endocarp combined. Seeds by abortion^ often fewer than the ovules, pendulous 
or adnate. Embryo contained in the fleshy albumen : radicle superior : cotyledons flat. — 
Leaves exstipulate (except in Peganum), alternate (except in Cyminosma)^ simple^ or deeply 
lobed^ or rarely pinnated^ usually with pellucid dots.*' 

AppiNiTiRS. This order is so nearly allied to those among which it is placed that most 
Botanisls consider them all as forming either a class or one order divisible into so many suborders. 
These are Zy^ophylteae, Ruteae, Diosmeae, Zanthoxylleae^ and Simarubeae, to which perhaps 
Connaraceae and Ochnaceae might be added as both possess the gynobasic structure and other 
characters associating them with this group or alliance, though differing in many others which 
it is necessary to take into account in determining aiBnities. 

Geographical Distribotion. Every quarter of the globe boasts of members of this 
family. Europe has species of Peganum Rata and Aplophyllum, India has, in addition to 
these, Cyminoama, all referable to the first section Ruteae : while to the 2d section, Diosmeae^ 
a species of Dictamnus is found in each. 

The Diosmeae abound about the Cape of Good Hope, in South America, and in New HoU 
land. Most of these being handsome flowering shrubs some of them might b& advantageously 
introduced into India, as the climates of which they are natives sufficiently accords with that 
of this country to hold out the prospect of success in any such attempt. 

Properties and Uses. Bitterness and a strong heavy odour are the prominent peculiari- 
ties of most of the species of this order. In Europe the common rue is employed, but now only 
to a limited extent, in medicine. The Diosmas or Bucka plants of the Cape are well known 
on account of their very ofiensive smell : they are used there as Antispasmodics. Some of the 
American species are esteemed very powerful febrifuges, especially the Angustura barky the 
produce of Cusparia febrifuga, one of the Diosmeae. There are several other American 
species celebrated for the possession of similar properties, but to which it is useless to allude 
here where they are quite unknown. 

Remarks on Genera and SpEcrEs. Under this head I have nothing to offer as I only 
know three or four species^ and none of them call any remark. 

EXPLANATION OP PLATE 65. 

1. Cyminosma pedunculata — natural %ize. 9. A seed — natural size. 

2. An expanded flower. 10. The same. 

3. A petal. 11. Testa removed. 

4. Stamens. 12. Cut longitudinally, showing the embryo and 

5. Ovary cut vertically. albumen in situ, 

G. transversely. 13. Embryo removed, foliaceous — aU,tDith ths esecep" 

7. A fruit not quite mature — natural size, tions mentionsd, more or less magnified, 

8. ■ cut transversely, to show its 4 cells. 



XLIX.-XANTHOXYLACEiE. 

As stated above, this is viewed by most Botanists as merely a section or suborder of 
Rutaceaey but is certainly an interesting one, including many genera, yet all so intimately united 
that it becomes exceedingly difficult to determine their limits. Though in a great measure of 
tropical origin the Peninsular flora embraces but few representatives, our list in the Prodromus 
only extending, including Ailanthm, to seven species ranged under three genera, namely, Xan- 
thoxylum, Toddalia and Ailanthus, Mergui and Malacca have Brucea in addition. One addi- 
tional genus may however be required for the Peninsular species. Generally the species are either 
trees or shrubs, sometimes scandent, frequently armed with strong prickles, having, usually, 
compound leaves pierced with numerous transparent oily glands, like thos3 of Aurantiaceae^ 
and numerous aggregated small, generally, unisexual flowers: that is^ male flowers furnished 
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vith perfect stamens and the rudiments only of an ovary, or with a perfect ovary and imperfect 
stamens. Ailantheae are usually united with these as a mere tribe, Dr. Arnott in my opinion 
more judiciously forms of them a suborder, an arrangement, which I adopt here, but for the 
purpose of exhibiting both views I subjoin in his own words Meisner's characters of these tribes* as 
given " in aureo CI, Meisneri libro cui tittilus : Plantarvm Vascularium Genera tabulis diag- 
nosticis exposila** a work well meriting the brief but forcible encomium thus bestowed by the 
celebrated DeCandolle, himself, the author of the noblest Botanical work that has yet issued 
from the press, a monument of the most untiring industry, and most profound research. 

" Flowers by abortion unisexual, regular. Calyx 3-4-5 divided. Petals equal in number 
(rarely more) to the sepals : aestivation usually twisted, convolute. Stamens as many, or twice 
as n»any, as the petals, inserted round the base of the torus. Torus elevated and forming a 
gynophore or short thick stalk to the pistillum, which, in the male flower?, is rudimentary or 
rarely entirely absent. Carpels usually as many as the petals, sometimes fewer, seated on the 
gynophore, sometimes combined into one ovary, sometimes entirely or partially distinct : ovules 
2y or rarely 4, in each carpel : styles in the single ovaries combined, in the distinct ovaries 
either distinct or combined upwards, sometimes none : stigma 2-5 lobed in the united styles, 
simple in the distinct styles. Fruit sometimes single, baccate or membranaceous, 2-5 celled : 
sometimes of 1-5 distinct drupes or 2va1ved capsules, of which the sarrocarp is either entirely 
combined with, or only partially separable from, the endocarp. Seeds solitary or in pairs, pen- 
dulous. Embryo lying within a fleshy albumen : radicle superior : cotyledons oval, flat. — 
Leaves exstipulate^ alternate or opposite^ with pellucid dots or rarely without them." 

Affinitifs. These are so complex that I abstain from attempting to elucidate them my- 
self, and therefore have course to the far abler exposition given by the younger Jussieu, 
and reprinted in Lindley's Natural System of Botany, merely observing, that I am not disposed 
to lay so much stress on characters taken from the absence or presence of albumen in the seed, 
since every day's observation tends to convince me that characters taken from it require 
to be used with caution, as I think our knowledge of vegetable structure, in connection with the 
absence or presence of this substance in the seed is not sufficiently advanced to enable us to 

Tribus I. Xanthoxyle£ — Arn. 

* GeDuinas : florib^diclinib, (rarissime bermaplirod. cfr Picrasma). 

A. Discus elevatvst gynophorum breve crassum formans, Ovaria in fl. $ rudimentaria, rarissime 0» in fl $ 
plus minus inter 86 coalita, rarius distincta rarisMime (v. Blarkbumia) unicuin, singula 2-rarius 4-ovuIata. Stig- 
mata distincta simplicia, aut in unicum 2-5-lobum connata. Carpella 1-5 distincia aut coalitn, nunc indehiscentia 
drupacea, nunc capsularia 2-valvia. Albumen carnosum. Embryo ssepius curvatus. (Folia nonnunquam oppo- 
sita, plerumque pellucido>punctata.) 

Tribus II. Ailantub* — Arn. 
Discus depressus aut cupuiaformis, 4 lobus. Ovaria plura, distincta, 1-ovulata. Stigm. distincta. Carpella 3-5» 
distincta, indehisc, drupacea aut samaroidea. Albumen ? tenue, carnosum, seminis integumento adhsrens. 
Embryo rectus. (Folia alterna, impunctata. Flor. sgepe polygami.) 

Xanthoxylum. (L.) Kth. 
1 Ovula juxtaposita. Cal. 4-5-part. Pet. 4-5, rarissime O. 9 • Stam. sterilia squamiformia, anantbera aut 
anth. effoetas gerentia, aut Q. Ovaria 5-1. Styli liberi aut apice connaii, interdum subnulli. Stigmata libera 
capitata, aut inter se cobserentia demum solubilia, aut (sicut siyli) in uniium 4-5 lobum connata. Cai)8. 5-1, sessil. 
V. stipitaise, distinclee, rarius intus connaiee, 2-l-8perm8e. (Arb. V. frut., seepe aculeat. Fol. simpl. V. compo8.f 
pell.-punct. Inflor. varia. — Patria extra Ji'urop, diffusa, pntcipue intra trap, 

• Flores apetali, partium numero quinario. Sepala petaloidea (ex Kuntb interdum > v^^,v^^.i^ n^u^ 
6-9). Styli stigmate clavaio conjunctl, basi distincti \ ^^^^^f^oocylon. Coiden, 

••— Compieti, 

A. — Partium Humerus temariua. Cal. 3- dent. Pet. 3. Germ. 3-part. Styli •'5»fili-? t ; •^- n-^-., 

form. Carpella 3, l-spenna.— (Ins. Aniill. ).. $ ^ ""^^^^^ ^*^^' 

B. ■ quatsrnarius. 

1) Ovaria 2 Pterota, P.Brown. 



p' ir:r^' f^yl^.stigmatib lAtd^erHa. Bory. S. Fine. 

Capitellatis inter se colisrentes \ ^ 



C. quinarius* Cal. 5- part Pet. 5. Stam. 5. 

1) Ovaria 3-5. •••••, Ochrocctflum. Schreb. 

2) I,,.. Langsdorfia, fjean^. 
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draw useful characters from it. Of the genus Zanthoxylon for example, in all the species I have 
examined, 4 in number, the cotyledons are larj^e with the albumen, if indeed such it be, reduced 
to a mere membranous covering. In Toddalia bilocularis it is altogether wanting. True 
theae may, and perhaps ought to be removed from the genera to which they are referred on 
that very account, but the fact of its absence in some and presence in others, shows how value- 
less it is an ordinal character in this tribe, and is still further shown by what is observed in 
RutetB and Diosmece^ which, though so nearly related, are yet distinguished by the one tribe 
having albumen, the other being exalbuminous. Having premised these few remarks on this 
point of structure, I shall proceed with the extract. 

^^ This is one of the families which comprehend genera with both distinct and concrete 
carpella; the latter are often entirely distinct, even in the ovarium, but more frequently there is 
a union, or at least a cohesion, of the styles, by which their tendency to concretion may be 
recognized. In a few instances the carpella are absolutely solitary. 

" The place originally assigned, and for a long time preserved, for most of the genera of 
Zanthoxyleae, proves sufficiently how near the affinity is between them and Terebinfhaceae. 
If, with Messrs. Brown and Kunth, the latter are divided into several orders, Zanthoxyleae 
will be most immediately allied to Burssraceae and Cortnaraceae, agreeing with the former in 
the genera with a simple fruit, and with the latter in those with a compound one. Notwith- 
standing the distance which usually intervenes in classifications between Aurantiaceae and 
Tefebinihaceae, there are nevertheless many points of resemblance between them; Correa has 
pointed out a passage from one to the other through Cookia, Kunth, in new-modelling the genus 
Amyris, and in considering it the type of a distinct order, suspects its near affinity with 
Aurantiaceae; we cannot therefore, be surprised at the existence also of relations between the 
latter and Zanthoxyleae, A mixture of bitter and aromatic principles, the presence of recep. 
tacles of oil that are scattered over every part, which give a pellucid dotted appearance to the 
leaves, and which cover the rind of the fruit with opaque spaces, — all these characters give the 
two families a considerable degree of analogy. 1 his has already been indicated by M. de 
Jussieu in speaking of Toddalia^ and in his remarks upon the families of Aurantiaceae and 
Terebin, haceae ; and it is confirmed by the continual mixture, in all large herbaria, of unex- 
amined plants of Terebinthaceae, Zanthoxyleae, and Aurantiaceae. The fruit of the latter is, 
however, extremely difierent; their seeds resembling, as they do, Terebinthaceae, Rte on that 
very account at variance with Zanthoxyleae, but at the same time establish a further point of 
affinity between them and some Rutaceous plants which are destitute of albumen. Unisexual 
flowers, fruit separating into distinct cocci, seeds solitary or twin m these cocci, enclosing a 
usually smooth and blackish integument, which is even sometimes hollowed out on its inner 
edge, a fleshy albumen surrounding an embryo the radicle of which is superior, are all points of 
analogy between Zanthoxyleae and Euphorbiaceae, particularly between those which have in 
their male flowers from 4 to 8 stamens inserted round the rudiment of a pistil, and in the 
female flowers cells with 2 suspended, usually collateral, ovules. Finally, several Zanthoxyleous 
plants have in their habit, and especially in their foliage, a marked resemblance to the ash. 
The dioecious flowers of Fraximm, its ovarium, the two cells of which are compressed, having 
a single style, 2 ovules in the inside, and scales on the outside, and which finally changes into a 
samara which is 1 -celled and 1 -seeded by abortion, all establish certain points of contact 
between Ptelea and Fraximus.'* Adde Juss. 

Grographical Distribution. The greatest number of the plants of this order are found 
in tropical America, a few are natives of Africa: two of v/hichy Zanthoxylon Senegalense and 
Z, Leprieurii resembling our Z Rhefsa, are from Senegambia. On continental India the num- 
ber hitherto discovered is not great : they appear more numerous in the Islands to the eastward. 
Blume, including Rutea, has from Java (4 species, while Roxburgh has for India only seven, 
WalKch's list has about 28 for all India. The Peninsular flora at the time of our publication 
only presented a catalogue of 10 species for the whole order RutacecB, but for ZanthoxylecB 
excluding Rutece and Ailanthece only 5, one of which is since excluded, and the genus of 
another still doubtful. In addition to the species described in the Prodromus, I have since 
found Zanthoxylon (Fagara, Roxb.) triphyllvm and two new species referable to the subgenus 
Langsdorfia, also ToddaCiaJloribunda, Wallich^ thus adding four species to our list which now 
exceeds Roxburgh's. 
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Propertied; and Uses. Bitter stimulating and aromatic properties pervade in greater or 
less intensity, almost every species of the order, at least so far as our acquaintance uith them 
yet extends. Some species are remarkable for their tonic properties, others are powerful 
sudorifics, and when applied to the gums or even taken internally act as powerful sialogogues. 

These properties point them out as suitable remedies for Rheumatism, in which complaint 
they have been found very useful. Z, alatum of Roxburgh, a Nepaul plant, is aromatic and 
pungent, and the seeds are used medicinally by the natives. Another species, Z. piperituniy 
a native of Japan, but now cultivated in India, is a powerful aromatic and used in its native 
country in place of pepper. It is also used as rubifacient and discutient by the natives, being 
applied in form of a poultice to the neighbourhood of inflamed parts. The seeds of Z, Budrunga, 
(Roxb.) have the fragrance of Lemon peel, and being of a warm spicy nature are used medicinally 
by the natives of Silhet, where it is indigenous. The unripe capsules Z, Rhetsa are like small 
berries and are gratefully aromatic, tasting like the peel of a fresh orange. ^' The ripe seed 
taste exactly like black pepper but weaker, from this circumstance I conceive this may be 
F. perperita, yet I have always found the leaflets entire" (Roxb.) The inner lamina of the 
bark is also acrid and bitter. Of Toddalia aculeata^ a very common plant in this country, 
Roxburgh remarks Fl. Ind. I page 617 — " Every part of this shrub has a strong pungent taste. 
The roots when fresh cut smell particularly so. The fresh leaves are eaten raw for pains in the 
bowels; the ripe berries are fully as pungent as black pepper, and with nearly the same kind of 
pungency ; they are pickled by the natives, and a most excellent one they make. 

" The fresh bark of the root is administered by the Telinga physicians for the cure of that 
sort of remittent, commonly called the hill fever. I conceive every part of this plant to be 
possessed of strong, stimulating powers, and have no doubt but under proper management it 
might prove a valuable medicine where stimulants are required." 

Remarks on Genera and Species. The number of genera of this suborder is not consi- 
derable, amounting in all, according to Lindley, to 15, including Ailanthece. Of these Zan- 
thoxylon seems to have been the most troublesome to Botanists, there being no fewer than 
seven generic names ranged under it as synonyms — whether all these ought to be reduced I 
am not prepared to say, but, judging from what I have seen in examining the few species in my 
collection, I suspect some at least of these will be restored, or if they are not, then, on the 
same principle, I think many genera which now encumber the Botanical system might, be simi- 
larly reduced. 

For the purpose of facilitating the investigation of this polymorphous genus I have added 
to the proceeding extract from Meissner's work the characters of the subgenera of Zanthoxy- 
Ion. Comprehensive however as the character of this genus is our Z, cannarioides must be 
removed. In it there are 5 sepals, 5 petals, 10 stamens, alternately longer and shorter, the 
filaments united, forming a tube, hairy within, enclosing the style, and large stigma, inserted, 
with the petals, outside of a large cup-shaped disk in which the 2celled ovary is immersed, 
seed exalbuminous, with the radicle next the hilum. These peculiarities of the flower com- 
bined with the exalbuminous seed afford ample reasons for its separation, not only from the 
genus but from the order : in a word, it is a species of Heynea, Our Toddalia bilocularis 
must also, I fear, be equally removed from that genus, at least, if the absence of albumen, or its 
presence in a very unusual form, can be received as a character of suflicient weight, when aided 
by the difference of structure of the seed itself. The flowers however are still unknown, and 
unless they assisted in distinguishing this as a distinct genus, I should hesitate in removing 
it from the place it now occupies on account the peculiarities of the fruit only. Besides 
wanting albumen, the seed are remarkable for the extreme inequality of their cotyledons, 
the one, being three or four times larger than the other, I have not yet found flowers but judg- 
ing from the seed, I should suppose it more nearly allied to AurarUiaceee than Zanthoxylacece^ 
and certainly forms an additional link between these in many other respects allied orders. 
Between Evodia, Blume, and Fagara, Roxburgh, there appears to be no difference, and indeed 
between Evodia, Juss. and Zanthoxylon, (subgenus Aubertia) the only difference seems to 
be in the declinous flowers of the latter. This distinction can scarcely be considered a good 
one, though on such only does the essential distinction between Rutece and ZanthoxylecB rest, 
because, the rudiments of all the organs of perfect flowers constantly exist in both sexes, and 
only require a slight change of circumstances to render them perfect : on this account, I sus- 
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pect both Blume and Roxburgh have described the flowers of their respective genera, Evodia 
and Fagara, erroneously in making them perfect and bisexual. Of the former 1 cannot be 
certain, but can have no hesitation with reference to the latter Botanist having now before me 
male flowers of his F, Rhetsa and F, triphylla, the ovary of which, though apparently perfect, 
yet wants ovules and is sterile. Such is probably also the case with all Blume's species of 
Evodia, which must in that case, be brought here. I'his is the more likely to be the case^ as 
all the other species of Evodia are from New Holland. 



ZANTHOXYLON. 

Z, triphyllum : ( Juss.) Unarmed, leaves opposite, 
palmately trifoliolate, leaflets oval, oblong, acuminated, 
somewhat unequal sided at the base, glabrous: pedun- 
cles axillary, longer than the petiol}«, corymbs large, 
spreadint;; flowers numerous, minute: carpels 1-4, 
spreading, one seeded. Seed globose, glosny black. 

Fa gar triphyUa, Roxb. Evodia triphyUaj D'C. 

Z, (Langsdorfia) ovalifolium, R. W. Unarmed, shrub- 
by, leaves alternate, palmately 3 foliolate, leaflets oval, 
siortly a<uminated, somewhat cunlate at the base, 
entire, glabrous on both sides: panicles axillary, longer 
than the leaves, coniracted, the short side branches 
ending in Small capitate clusters of flowers. Fruit 
about the size of a pea, 1 -seeded. Seed globose, coty- 
ledons thick and fleshy, albumen thin, membrdnou**. 

Shevagerry hilU in flower, and fruit in August and 
September. 

Z, (Langsdorfia) sepearium — Rigid, ramous, armed 
with numerous straight prickles: leaves palmately 3 



foliolate, short petioled, leaflets oval, oblong, obtusely 
acuminated, crennlate on the margin, coriaceous, gla- 
brous : panicles shorter than the leaves, contracted, 
specifonn, few flowered. Fruit about the size of a pea, 
l-seedetl. 

Pullcat hills near Madras. 

This species is evidently very closely allied to the 
preceding, but is yet so different in every part of its 
nabit that I cannot think of uniting them. 

Toddalea aculeata and T, floribunda. 

In our Prodromus we remark that between the speci- 
mens of ray catalogue No. 532, and Wallich*s T.flori^ 
bundatVie could point out no character to separate tnem, 
unless the tubercles on the stem. The plant here 
figured is identical with the specimen alluded to, and 
has, as I have since found, the tuberoled stem repre- 
sented in Wallich's plaie: hence is identical with it 
also. I therefore think that this may be received as a 
good species, and beg that the name on the plate may 
be changed from aculeata to flortbunda. 



EXPLANATION OF PLATE 66. 



1. Toddalia floribunda, Wallich — natural sixe» 

2. An expanded flower. 

3. Stamens. 

4-5. Sections of ovaries, showing them both sterile, 
and that this is actually a unisexual genus. 

6. A female flower. 

7. The ovary, the petals removed. 

8. — cut transversely, 5-celled. 

9] cut vertically, ovules 2 in each cell, 



superposed. 



10. A young fruit. 

11. The same cut transversely. 

12. A seed — natural size. 

13. magnified. 

14. cut transversely, showing the cotyledons 

enclosed in a thin albumen. 

The figures representing the female flower were taken 
from specimens of T. aculeata, those of the other being 
all mate plants. 



SUB-ORDER— A IL ANTHER. 



Thi^ suborder has been in a great measure treated of under the preceding, little therefore 
remains for this place, l^he genera referred to it were formerly placed by DeCandolle in his 
tribe Connaracece of the order TerebinthacecB. Farther examination has led to that, at the 
time he wrote, ill understood order being greatly modified and to the removal of several of his 
tribes and genera to form new and distinct famQies. Those referred here were then trans- 
ferred to Rutaceae, and more recently were by Dr. Arnott established as a 2d sub-order of that 
extensive order, an arrangement, partially adopted by Meissner who considers them a distinct 
tribe of Zanthoxylaceae. They principally diflFer from their associates m having solitary 
ovules and drupacious or samaroid ^winged) fruit. Dr. Arnott gives the following character. 

Sub-order 2.-- Mlantheae (Am.) Flowers unisexual, regular. Calyx 4-5, divided. Petals 
4-5, alternate with the sepals : sestivation between valvular and twisted. Stamens as many as 
the petals and alternating, or twice as many, about the same length : filaments inserted round 
the base of the torus, not arising from scales : anthers 2.celled, burstmg longitudinally. /lor"8 
discoid, or 4.1obed and cupshaped. Ovaries several, distinct : ovules solitary in each cell, 
pendulous, styles very short, distinct, or slightly cohering at the origin of the stigmas : stigmas 
distinct, filiform, recurved, papillose. Carpels 3-5, distinct, indehiscent, drupacious or sama- 
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roid, l-eelled, l-seeded. Albamen ? a thin fleshy plate, closely adherini^ to the integument of 
the seed, and resembling an inner coat. Embryo straight : radicle superior, short : cotyledons 
fleshy. — Trees or shrubs. Leaves alternate^ exstipulate^ equally or unequally pinnated^ without 
pellucid dots. 

Affinities. The affinities of this tribe have been already sufficiently explained. 

Gbooraphioal D18TRIBUTIOM. All the species of Ailanthm are of Asiatic origin, two 
are natives of India, one of the Moluccas and one of China. Of Brticea the original species 
was found by Biuce in Africa, to whom the genus is dedicated, one is a native of India, and 
one of Sumatra and the Malayan peninsula, of which I have also specimens from Ceylon, but 
according to Moon introduced. Eurycoma, a genus doubtfully referred here, is a Malayan 
plant. 

Properties and Uses. The bark of Ailanthus excelsa " has a pleasant and slightly 
bitter taste, and is prescribed by the native practitioners in decoction in cases of Dyspepsia" — 
Ainslie. In confirmation of that statement I may add that some time ago specimens of this 
plant were sent me, as those of a tree, the bark of which is prescribed in the Circars as a pow- 
erful febrifuge, and tonic in diseases of debility. The wood of this species is white and soft, 
that of A, glandulosa, the Chinese species, is hard, heavy, glossy, like Satin, and is suscep- 
tible of a fine polish. The tree grows rapidly in England and forms a very ornamental one. 
The bark of both Brucea antidysenterica and Samatrdna is intensely bitter. The former i» 
considered in jibyssinia a sovereign remedy in dysentery and diarrhoea, and Roxburgh was in 
hopes that the Malayan one would, from the similarity of its sensible properties, be found 
equally useful in the cure of these complaints. The salt called Brucine, erroneously supposed 
to be derived from B, antidysenterica, a most acrid and powerful pdison is now ascertained to 
have been obtained fr<5m the bark of JSTux vomica or St^ychnos, all the statements therefore 
that have been made concerning the danger of using Brucea and Briicihe, belong^to Slrychnos, 
and have nothing to do with Brucea itself. — Lindiey. 

Remarks on Genera and Species. In our Prodromns we expressed doubts as to whether 
Ailanthus malabaricus was really distinct from A, excelsa. Specimens of leaves and flowers 
of the latter tree, commuaicated by the late Mr. Graham, of Bombay, corresponding with 
Rheede's figure enable me to testify to that extent, the correctness of his representation. The 
mature fruit I have not seen but the ovary differs somewhat from the generic character. It 
has three compressed distinct very obtuse carpels free from the base to the origin of the styles 
that is about two-thirds of their length : the styles are united throughout from the base to the 
apex and end in a large 3-lobed spreading stigma. It hence appears, that since the ovaries 
are distinct that the mature Samara can scarcely be united. In the earliest stages however^ 
they are linear and rounded at the apex as in the plate. The specific character may be im« 
proved by the insertion of the words *' ovaries 3, distinct, to the origin of the styles, rounded 
at the apex; style I, short, thick, triangular, terminating in a broad spreading 3-Iobed stigma, 
leaflets glabrous on both sides, glaucous beneath." 

EXPLANATION OF PLATE 67. 

1. Ailanthus excelsa, male — flowering branch, nearly 5. The same magnified but not well represented. 
natural 4ize, 6. Cluster of carpels — natural size, 

2. A male flower seen from aboye. 7* A carpel cut transversely, showing the solitary 

3. Anthers back and front views. seed. 

4. An ovary — natural size. 

L.— SIMARUBEiE. 

This is a small tropical order of which two or three species only have been fonnd on the 
continent of India ; the remainder being from America^ continental Africa, and Madagascar* 
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They are most readily distinguished from the preceding orders, by the insertion of their stamens 
which in Simarubeae arise from the back of hypogynoas scales like those of Zygophylleae, from 
which however they are distinguished by their distinct, not united, ovaries, and from Xanthoxy- 
laceae by the absence of albumen in their seed. They are principally trees. 

*' Flowers usually bisexual, sometimes unisexual, regular. Calyx 4-5, divided. Petals as 
many as the sepals and alternate with them, hypogynous, spreading or connivent into a kind of 
tube : aestivation twisted. Stamens twice as many as the petals : each filament arising from 
the back of a hypogynous scale : anthers opening longitudinally. Torus a gynophore, bearing 
the stamens round its base, and the varies on its summit. Ovaries 5 : ovule solitary in each 
cell, suspended from the inner angle near the apex : styles distinct at-the base, but above it 
uniting into one : stigmas 4-5, distinct, or combined. Fruit of 4-5 indehiscent drupes, arranged 
round the summit of the gynophore. Seeds pendulous : testa membranaceous. Albumen 
none. Radicle superior, short, partly concealed within the thick cotyledons.— Shrubs or trees. 
Leaves alternate, exstipulate, without dots, simple or compound." 

Affinities. They are allied to Rutaceae and its suborders as well as to Connaraceae and 
Ochnacme, by their distinct ovaries and gynobase, but are distinguished from the former by 
the insertions of their stamens, and from the latter by their pendulous, not erect, ovules, and 
anthers, not opening by terminal pores, to which however they approach through their exalbu- 
minous seed — Adr. de Jussieu remarks, they are known from all Rutaceous plants by the 
co-existence of these characters ; namely, ovaries with but one ovule, indehiscent drupes, exal- 
buminous seeds, a membranous integument of the embryo, and by the radicle being retracted 
within thick cotyledons. 

Geographical Distribution. The similarity of the Floras of the western coasts of the 
Indian peninsula of Ceylon and of the Malayan peninsula, is in many cases very remarkable, 
and in no case more so than in this : the only two Indian species of the order being found in 
these localities. Samadera indica is a native of Malabar and Ceylon, while S. Iticida is from 
Martaban. There is one, most probably the latter, cultivated in the gardens about Batavia in 
Java. A third plant doubtfully referred to this order is found on the Himalayas, but forms a 
distinct genus. 

Properties and Uses. Of this order the well known Quassia so remarkable for its pure 
and intense bitter is a member, and in that property all the other species partake in a greater or 
less degree. One species a native of BrazU, is said to be so intensely bitter that no insects 
will attack it. The Himalayan plant referred to possesses the peculiar bitterness of the family 
in an eminent degree, as does both the seed and the bark of the plant here figured. 

EXPLANATION OF PLATE 68. 

1. Samadera indica, flowering hrdjach^fuUurtU size, 5. Ovaries cut transversely, showing the gynophore 

2. A flower partially dissected to show the inser- to which they are attached in the centre. 

tions of the stamens and the ovary. 6. An ovary removed and cut vertically, to show the 

3. A detached stamen with its attached scale. attachment of the ovule. 

4. Stamens and petals removed, showing the ele- 7* A cluster of full grown fruit, 
vated gynobase and the ovaries. S. One of them cut transversely. 

9. A seed removed from the capsule. 

LI.-OCHNACEiE. 

This like the preceding is a small order of tropical plants, fpr the most part under shrubs. 
Their most striking feature appertains to the fruit, one unfortunately not so well brought out as 
it ought and would to have been in the accompanying plate, had it been possible to procure 
them in a more advanced stage when preparing the drawing. In this order they are seated on 
a broad fleshy gynobase at first close to each other, but becoming quite distinct, like so many 
nine-pin s> as they advance towards maturity, owing to the gynobase enlarging with their 
growth. 
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'^ Sepals 5, persistent : eestivation imbricated. Petals hypogynous, equal to or rarely 
more numerous than the sepals, deciduous, spreading: eestivatiou imbricated. Stamens 5, 
alternate with the petals, or 10, or indefinite, inserted on the hypogynous disk : filaments per- 
sistent: anthers 2-celled, erect, opening by pores. Ovaries as many as petals, distinct or 
rarely combined, seated upon the enlarged tumid torus : ovules solitary, erect : styles combined 
into one, which springs directly from the torus: from between the bases of the ovaries. 
Fruit (a sarcobase) of several indehiscent drupacious carpella, articulated with the torus. 
Seeds solitary. Albumen none. Embryo straight: radicle short, inferior: cotyledons thick. 
Glabrous trees or shrubs. Leaves alternate, simple, stipulate. Pedicels joined in the middle." 

Affinities. In Dr. Lindley's recent arrangement, this order is placed at the head of his 
alliance Rutales of the group Gynobaseosce, and well it might, as the gynobasic structure is 
more distinctly marked in this than in any of the oth^r member of the group. It is readily 
distinguished from all the other by the dehiscence of its anthers which open by pores at the 
apex in place by a longitudinal slit, by its single style and erect solitary ovules, and from all 
those with divided styles, by the absence of pellucid dots in its leaves. In the characters of its 
fruit that excellent Botanist justly remarks it is ^^ to polypetalous plants what Labiatce and 
BoraginecB are to JUonopetalous.^* 

Geographical Distribution. Tropical India, Africa, and America, are the native coun- 
tries of the plants of this family, but they are by far the most numerous in America, scarcely 
one-fifth of the whole number being found in India. Our flora only extends to 5 speciefB.of 
about 50 described by authors : of these Roxburgh seems only to have been acquainted with 
one, the plant here figured, and quotes as a synonym a figure of Burman's (Thesaur Zeylan. 
tab. 56) which belongs to the allied genus Gomphia. Wallich in his list enumerates 12 spegie^ 
for all India and the Islands. The number so ^r as I 'am aware has not'beett augmented. . ^ 

Properties and Uses. Gomphia angusti/olia has we are told by Rheede, a bitter root 
and leaves, and is employed in Malabar as^tonfc. Jhe flowers of ,Ochna .squarrosa are 
fragrant, but no part of the plant appears to be applij^d to any useful purpose, . . | 

Remarks on Genera and Species. On this head thera is litlle scope for remark.. Ochn(^ 
Wightiana^ however, it may be here remarked, differs somewhar from the character of the 
genus in having the styles deeply divided at the apex into as many parts as there are carpeU 
to the ovary, each furnished with a capitate stigma : in place of having them united to the apex 
and having a single stigma. The anthers too are shorter than the filaments. 1 hese differenced 
however scarcely admit of this species being separated to form the type of genus. 

EXPLANATION OF PLATE 69. 

1. Ochna fiquarrosa — natural size, J, A seed approaching maturely cut transversely. 

2. A flower, the petals removed to show the stamens- 8. A carpel cut vertically, showing the position of 

3. Stamens back and front views. the seed. 

4. The gynobase and ovaries with the style and 9. A seed reiyoved and deprived of the testa, 
stigma. 10. A seed lobe, but through an error of the artist 

5. Ovaries cut \ertically, showing their attachment inverted and showing the radicle superior in place of 
to the base of the style, and their solitary erect ovules, inferior. 

6. A detached ovary, 

LII.-PITTOSPOREiE, 

A small order of plants, widely distributed, but principally confined to the tropics or the 
warmer portions of the temperate zones bordering on them, consisting of trees or shrubs with 
alternate, simple, entire, petioled, exstipulate leaves, and axillary and terminal, solitary, aggre* 
gated or racemose flowers. 

" Sepals 5, deciduous, distinct, or partially cohering: aestivation imbricated. Petals 5, 
hypogynous, sometimes slightly cohering: aestivation imbricated. Stamens hypogynous, 5, 
distinct, alternate with the petals. Torus not discoid, but often forming a stalk to the ovary of 
about the same thickness. Ovary solitary, usually imperfectly 2-5 celled; the dissepiments not 
Viniting at the axis, and therefore apparently Icelled: style 1: stigma 2-5 lobed^ the lobea 
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equal in number fo the placentas. Fruit baccate, or capsular, and loculicide ; cells polysperm- 
ous, usually incomplete. Seeds covered with a glutinous or resinous pulp, or arillate. Embryo 
minute^ contained in a fleshy albumen near the hilum : radicle long : cotyledons very short.^ 
Leaves simple, alternate, exstipulate. Flowers sometimes polygamous/' 

Affinities. The affinities of this order are still undetermined, and no two Botanists, who 
have given their attention to the subject, seem to be agreed on the station they should occupy 
in the natural arrangement. " Brown in establishing this as an order remarks that it is widely 
different from Rhamnece and Celastrinece, but without pointing out its real affinity" (Lindley). 
DeCandolle places it next to Polygaleae, but without assigning any reason for so doing. Achilla 
Richard places it between Rutnceae and Geraniaceae, and remarks regarding it that ** 1 he 
genera which compose this family were formerly placed among the Rhamneae, but their hypo- 
gynous insertion removes them to a great distance from that family. M. DeCandolle places the 
Pittotporeae between Polygaleae and Fran ken iaceae, but it appears to us that this family 
should be placed near the Kutnceae which it resembles in a great many characters." LinHley 
on the other hand refers the order to his group Albumenosae and places it between Ampeledeae 
and Ohcineae, with both of which it associates in the structure of the seed, though as it 
appears to me it differs greatly in other respects. Notwithstanding the opinion of Dr. Brown, 
quoted above, we have, in our Prodromus, placed it next to Celastrineae, forming the last order 
i( DeCandolle's sub-class of exogenous plants DiCHAMYDBiE TnALAMiFLORiE. This arrange- 
ment has been adopted, with a doubt however by Meisner, but upon the whole seems more 
neariy correct than any of those which have gone before, and seems strongly supported by the 
fact of Dr. Roxburgh having referred one species of Pittospoi-wn to the genus Celastrns, his 
C verticellatus being in truth a Pittosporum. The variable character of the fruit in both, the 
lodulicidal dehiscence of the capsular forms, and the usually albuminous seed of both, are all in 
fitvoar of this station for the order, add tcwhich, Bartling jplaces it between Rhamneae and 
Celastrineae in his class Tricoceae. 

' Gbographical Distribution. New Holland is unquestionably the head quarters of this 
order, all the genera, except Pittosporum and Senacme, being confined to that country ; species 
of Pittosporum are however very extensively distributed over the globe, bein^ found not only 
widely diffused in Australia,.but also in the Moluccas, China, Japan, and India, from the southern 
provinces of Ceylon up to the foot of the Himalaya mountains, and even in Madeira. 

Propertirs and Uses. Nothing of any importance is known on this head. The wood 
of a species of Senacia, a native of the Mauritius, is handsomely veined, and the berries of a 
species of Bellardiera are eatable. The seeds of the Indian species are covered with a fragrant 
resinous fluid, which however soon dries on exposure to the air and loses its smell. 

Remarks on Genera and Species. In addition to the three species of this order des« 
cribed in our Prodromus I have one undescribod from Ceylon, differing from all the others in 
having long obovate cuniate leaves and compound corymbose inflorescence : that is, the terminal 
shoot and each of the lateral branches of the corymb constitute so many small corymbs. 
The leaves blacken in drying, which is not the case with the other species so far as I have seen. 
It forms a large shrub growing on the banks of water courses on the more elevated parts of the 
Island. 

Pittaspcrum Ceylanicumf (R.W.) Shrubby, diffuse, ra- form, each division corymbose, petals 5, linear, about 

mons, leaves obovate cuneate, bluntly acuminated, en- three times the length of the sepals: young fruit 

tire, glabrous, congested near the summits of the densely clotheil with greyish tomentum, and termina- 

branches: panicles axillanr and terminal; several to- ted bv the persistent style and stigma: fruit glabrous^ 

getber on the apex of the branches, springing from the 2-celled. 

axils of a whorl of 4 leaves: peduncles longish, fili- Ceylon on ike banks of streams among thick jungle* 

EXPLANATION OF PLATE 70. 

1. Pittosporum Neelgherrense — natural size. 6. A mature capsule after dehiscence. 

2. A flower partially dissected, showing the insertion 7. A seed — natural size, 
of the stamens, the ovary, style and stigma. 8. magnified, 

3. Anthers back and front views, 9. cut transversely, all albuminous — the cen- 

4. Ovary cut transversely, imperfectly 2-celled. tral circle a mere flourish of the draughtsman — with ih^ 
5* — — — verdcally, ovules superposed. exceptions mentioned, all more or less magnified. 
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DIV : II.-CALICIFLORiE, D.C. 

The families we have been hitherto describing are all referred by DeCandolle to his first 
division Thalamijlorae : distinguished by the inferior (hypogynoas ) insertion of the parts of 
the flower with reference to the ovary, in other words^ by the inse rtion of the petals and sta- 
mens into the receptacle, the Tories being usually very narrow and unattached to the calyx. 
This division or class, owing to the constantly inferior insertion of the petals and stamens, has 
received from Jussieu the name of HvPOPBTALiE. 

In the division, on the consideration of which we are now about to enter, the 7brf« is 
broad, and lines the bottom of the calyx, hence, the petals and stamens springing from its 
dilated and adnate part are commonly said to be inserted into the calyx. The petals in this 
division are either distinct or united together : and, the ovary is either free f superior J ; or em- 
braced by and united with the tube of the calyx by the torus, (inferior,) 

This division is sub-divided into the following five classes — Peripetalae — EpipetcUae-^ 
Epicorollae Corisantherae — (anthers distinct) EpecoroUae Synan^Acrae— (anthers united) and 
Pericorollae. The characters of these classes will be given at the head of each. 

CLASS PERIPETALiE. 

Torus between the ovary and tube of the oalyx, but not forming a dbk on the summit of 
the ovary. Petals distinct, and stamens perigynous. 

To this class is referable all those orders having a superior or free ovary. . » 

CELASTRINEifi. 

This is a large family of plants partly tropical, but the greater number of them natives of 
the warmer regions bordering on the tropics. They are all trees or shrubs, with round or 
square branches, alternate or opposite, simple, or rarely compound, entire or dentate, petiolate, 
leaves : small deciduous stipules : and regular hermaphrodite small flowers, the bottom of 
which is lined with a large flat disk. 

" Sepals 4-5, united at the base ; aestivation imbricated. Petals as many as the sepals 
and alternating with them with a broad base, inserted under the margin of the torus; very 
rarely wanting : sestivation imbricated. Stamens alternate with the petals, and as many, in- 
serted on the margin or disk of the torus : anthers 2-celled, dehiscing on the inner side. Torus 
a large thick fleshy flat disk, coveiing the bottom of the calyx. Ovary more or less immersed 
in and adhering to the torus, 2-5-celled, or rarely from abortion 1 -celled: ovules usually two 
(sometimes only one, sometimes several) in each cell, attached to the axis, and usually at its 
base, at first ascending (sometimes afterwards by the elongation of the axis peritropal, or at 
last resupinately pendulous) : styles 2-5, usually combined into one, sometimes distinct : stig- 
mas combined or distinct. Fruit free from the calyx, 2-5-cclled (often partly abortive) : either 
indehiscent, drupacious, or baccate, or samaroid ; or membranaceous and follicular ; or capsu- 
lar, 3-4-valved, and loculicidal. Seeds one or several in each cell, sometimes arillate. Albu- 
men usually fleshy, sometimes very thin or wanting. Embryo straight : radicle short, pointing 
to the hilum : cotyledons usually thick. — Shrubs or trees. Leaves alternate or opposite." 

ApFiNiTiBS. — Jussieu originally confounded this order with Rhamneaey from which it was 
afterwards separated by Brown on account of its imbricated aestivation, the stamens being 
alternate with, not opposed to, the petals as in that order, and its ovary always quite free. It 
is also nearly allied to Hlppocratiaceae (which see) and to Euphorbiaceae, near which, in his 
alliance Euphorbiales Lindley places the order. Bartling takes a similar view and refers the 
order to his class Tricoccae^ the type of which is the Euphorbiaceae. Brogniart, who has so 
ably illustrated the Rhamneae, states it as his conviction that Celastrineae have more relation 
to some orders with hypogynous stamens, especially Malpighiaceae, than to any with peri- 
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gynous ones. Achille Richard places it between Rhamneae and Euphorbiaceae : Blame how- 
ever continues to follow Jussieu in uniting them to Rhamneae. As all these eminent Botanists 
seem agreed on the o^e pointy that this order forms the transition from the hypogynous to the 
perigynous divisions of DeCandolle's arrangement, the one adopted in this work, it seems evi- 
dent, that it is most judiciously placed in its present situation as the connecting link between 
the two. 

Grograpitical DisTRiBOTiON. This is a very widely distributed order, species being met 
with in the warmer regions of every quarter of the globe, but much more abundantly beyond 
than within the tropics. I'he Spindle tree, Euonemus Europaeus is a native of the north of 
Europe, and has several congeners in the Himalayas, and also in the alpine districts of this 
Peninsula. I have two species from the hills about Courtallum , and excluding one or two, which I 
am as yet unable to determine, two from the Neilgherries. Celastrus in like manner has a wide 
range in India, extending from the southern extremity of Ceylon up to the Himalayas, several 
species occurring at either end of these distant limits. Species of both of these genera are 
found in Java and China, as well as in America, and of the latter, in Africa. Celastrvs corea- 
cetM of Senegambia, seems indeed almost identical with our C montana. Elaeodendron has 
fewer species and a more limited range, being confined to the East and West Indies, and has 
one species in Norfolk Island. The tribe llicineae of which the Holly is the type has recently 
been removed ironi this, and placed as a separate order among the monopetalous orders, where 
it ranks near the Ebony's and Olives. Dr. Wallieh's genus Kurrimia is found in Silhet and 
Ceylon, from the last of which stations I have two species. According to Wallich's list there 
are about 70 species, natives of India, referable to this order. 

Propbrtibs and Uses. But little is'known of these. The berries of Euonemus Euro- 
paeus are said to he violently emetic, and to prove poisonous to sheep. Of the Indian species^ 
not one is menti'^ned by Ainslie as being used in medicine. The researches however of the 
late Dr. Herklots brought one to light well known to the natives as possessed of very peculiar 
powers, the seed namely of Celaslrus nutans (Malkungnoe of the natives;, from which he 
extracted, by a rather rude process an Eraperumatic oil. This he administered with great suc- 
cess in Berriberri. In other hands it has not proved quite so successful. As however the sub- 
ject is as yet imperfectly known and seems to merit further inquiry, I presume I need offer no 
apology for introducing a rather long extract from Mr. Malcolmson's essay on Berriberri, giving 
some account of its introduction into medical practice, and of its active constituents, as ascer- 
tained by chemical analysis, in the hope, that the very simple and easily made experiments of 
Mr. M. may induce others to extend the enquiry to (he seed of other species, and thence per- 
haps, add another not less powerful remedial agent from a family which has not hitherto been 
sufficiently investigated. 

" Oleum Nigrum, (Herklots). It remains to communicate such observations as I have made, 
regarding another native remedy of great value, styled by Dr. Herklots, to whom we owe its first 
introduction to the notice of Europeans, the oleum nigrum. It is prepared in the following 
manner. Into an earthen pot whose bottom is perforated by a number of small holes are put, 
malkungnee seeds tbijss, benzoin, cloves, nutmegs, mace, of each Sss; the mouth is closed and 
the pot placed over another and luted to it. They are then placed in a pit three feet deep and 
nearly as wide, and surrounded by cakes of dry cow-dung which are set on fire, and when they 
are consumed about six ounces of the oil is found in the under vessel ready for use. It should 
be kept in well closed bottles. As we would expect from the nature of the process, the appear- 
ance and sensible qualities of the product resemble those of an emphreumatic oil, possessing 
the peculiar powers of the principal ing^redient, the malkungnee seeds. These do not appear to 
be the produce of the Circars, or as far as I can learn, of the Deccan, but Mr. Koyle has in- 
cluded them in a list of Indian materia medica, and states that the plant is the Celastrus 
nutans}^^ It is stated by Hukeem Mahomed Hussein Khan, to be a native of Hindoostan, and 
the seeds are imported from Calcutta or brought to the Circars from Hyderabad, and are only 
found in the principal towus^ where they are kept in bags containing the aeeds, seed vessels and 
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stalks, from which the genns can be ascertained, as was done by Dr. Wight some years before 
the publication of Mr. Royle's catalogue. The name used in Hindoostan has been introduced 
into Arabic, Persian, Teioogoo, and TamuL A tree called by the Mahrattas " malkanee,'' the 
seeds of which afford an oil, grows in the forest of Dongatal, north of Nagpore, but I did not 
see the tree nor am I sure that it is the same.^^^ '1 he seeds differ in quality, sometimes from 
age, but I have seen very fresh ones of inferior quality, apparently from their being pulled too 
soon. When new, the seeds are partially surrounded by a yellow unctuous tasteless farina, and 
when they are reduced to powder they form a paste from which a yellow oil, having in some 
degree the qualities of the seeds, may be expressed. These have a hot biting taste, permanent 
in the palate, and if many of them are masticated, a sense of giddiness and a peculiar slight 
sensation extending over the face and brow are felt.. A very slight taste and no acrimony is 
given to water distilled from them, and the oil on the surface of the residuum is bland. The 
seeds retain their taste. It was evident from this, that their virtues did not reside either in a 
fixed or volatile oil. Some of the seeds were coarsely powdered, and alcohol rubbed up with 
them and afterwards filtered ; it had acquired a light yellow tinge. On this being dropped into 
water, an immediate separation of the resin it held in solution took place, in a white flake, 
which had a strong biting acrid taste exactly like that of the seeds, but much more powerful, 
and in which it appears the virtues of the plant reside. The alcoholic solution evaporated, 
leaves a beautiful yellow resinous paste which also possesses the qualities of the seeds. The 
black oil itself is a thick deep brown fluid, burning with a white flame and not acted on by 
acids. Its specific gravity is, at ninety, 1097,5, which is higher than any of the fixed oils; its 
taste is rough, bitterish and acrid, its smell empyreumatic and peculiar. VVater distilled from 
it is limpid, but has a good deal of the taste of the seeds, and the oil floating on the water in 
the retort is tasteless. The oil when rubbed up with alcohol forms a deep olive brown partial 
solution, and there is only a thick oily matter left on the filter, which has much less taste than 
the oil itself or the oily tincture. This last, on being dropped into water, separates into a white 
flake sinking in the water and of the same quality as that obtained from the alcoholic solution 
of the seeds, and a fixed black oil having a slight bitter oily taste. On the mixture of the oil 
and alcohol standing for some time, the fixed oil partly separates from the tincture ; and seems 
to pass through the filter with, but not dissolved by it. From these observations it appears, 
that the resin is combined with the oils existing in the ingredients employed, which are partly 
converted into an empyreumatic compound, and thus acquire the property of partially dissolving 
the resin." 

Remarks on Genera and Species. Five genera only of this order had been met with in 
this country at the time we published our Prodromus, since then I have added one (Icones Plant. 
No. 162) intermediate between Celdstrus and Etwnymys, Of these I find Meisner proposes 
to change the name of one,-substituting Schrebera for Eleeodendron. Our Blceodendron being 
in truth Retz's Schrebera but not LinnsBua', I confess I am not prepared to coincide with him in 
this alteration, for so far as I can see, he has not afforded satisfactory reasons for doing so : the 
characters of his genera Elceodendron and Schrebera, with the exception of the seed, being in effect 
the same. It appears to me, he has been induced to change our name, partly by a remark of ours to 
th« effect that " if Gaertner be correct in describing the fruit of EL orientalCy the type of the genus, 
as a 3-celled drupe, the seeds with a fleshy albumen, and remarkably thin membranous cotyledons, 
then the Indian species must be removed.'' This passage is guarded by an if—and not without 
reason, since it does not appear by any means certain, that Gsertner's E. indicumy is identical with 
Jacquant's E. orientate, on the contrary, he (Jacquant) particularly mentions the 2-celled 
nut, which renders their identity very doubtful. With reference to the only other distinction 
assigned, viz. the seed being exalbuminous with thick cotyledons in the one ; and sparingly fur- 
nished with albumen and having thin foliaceous cotyledons in the other ; I consider it a mark of 
inferior importance, and object to it the more, as being in this instance a very unnecessary refine- 
ment, and but little applicable to general practice, where we have so often to distinguish genera 
from flowering specimens only. For these reasons I cannot with my present information adopt 
the innovation. A curious blunder of Meisner's may be here noticed, as it seems not improba- 
ble it had some influence in leading him to make two genera, where I think one might have 
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served — He says, " Oha, Schrebera stamina apud Schreb. (gen. 446) et Juss. I. c. (gen. plant) 
decuntur basi intus squamulis minutis ciliatis prcedita, quanim vero nulla fa^cta est mentio in 
chargenerico apud, W. and Am," The error here is, in supposing the Schrebera of Linnseus 
and Hetz the same — the Linncean plant to which the squamulis minutis ciliatis belongs, is a 
species of Cusuita — and the Linnasan S. schinoides was Cuscuta Africana growing on a Myrica, 
In the Schrebera of Retz no such character exists, and as already remarked, I think it an 
unnecessary genus, and regret to see it taken up anew, by so excellent a Botanist as Meisner, 
in a work so likely from its general accuracy to have an extensive circulation and to be looked 
up to as one of consid(»rable authority. 

Th<i genus Lophopetalum is characterized by having a 5-lobed calyx : 5 petals, each fur- 
nished with a crest, inserted under the margin of the torus : 5 stamens inserted on the surjface of the 
disk ; a broad 5-lobed disk covering the whole hollow of the calyx, the lobes opposite, cover- 
ing, and adnate with the base of the petals, and a 3-ceIled superior ovary with two rows of ascend- 
ing collateral ovules in each cell. 

Ihis genus is exactly intermediate between Celastrus and Euonymus, having the 3-celled 
ovary and quinary petals of the former combined with the insertion of the stamens on the face 
of the disk the cymose inflorescence and opposite leaves of the latter. It differs from 
Celastrus in habit and in the insertion of its stamens ; and from Euonymus in the unequal 
number of the cells of its ovary and petals, and in the cells being polysporous. Adopting 
these last as the essential characters of the genus, the crested petals, from which it takes its 
name, and the lobed disk may be viewed as characters of secondary importance, and thus a 
thitd species, of which I have specimens, partaking of the essential characters but wanting the 
others, might be introduced. Dr. Arnott proposes to add as a fourth species Wallich's Euonymus 
grandijlorus, which I cannot adopt, owing to its having 4 petals, 4 stamens, and a 4-celled 
ovary, thus virtually destroying what I consider the essential character of the genus, namely, 
the inequality existing between the floral envelopes and cells of the ovary. That plant ought 
perhaps to form the type of a genus, distinct from Euonymus, depending on its numerous ovules 
and seed but ought not to be allowed to mar the uniformity of this, by combining under one 
name, plants having symmetrical and insymhietrical flowers. 

The genus Euonymus though not very extensive will I suspect require revision, but this 
cannot be undertaken until we are better acquainted with the fruit. Some new species of it are 
found on the Neilgherries of which I have specimens communicated by Mr. Gough, an enter- 
prising young Botanist, who explored much of these elevated regions, but who is, unhappily for 
science, forced by bad health to leave the scene of his usefulness. Two of these can be readily 
defined, the rest cannot be satisfactorily made out and must be left for future investigation, 
since, it is worse than useless to name plants which we have not the means of describing with 
sufficient precision to admit of their being afterwards recognized from the description. 

Judging from a solitary not very perfect specimen in my herbarium of the Eu.fimbriatus 
Wall, a native of the Himalayas, communicated by the late Countess of Dalhousie, it appears, 
that that species belongs to the genus Pterocelastrus of Meisner, one hitherto only found at the 
Cape. My specimen is not in fruit, but the ovaries, shortly after the fall of the flowers, show 
the wings of the carpels already well formed, l^he specimen is from Masoori, and has much 
the habit of an Euonymus. This plant along E. japonicus, equally a native of Nepaul and 
Japan, adds another to the, already existing, numerous links, between the floras of these 
remote countries. 

LOPHOPETALUM, (R. W.) Glabrous trecH, or shrubs, leaves opposite, petioled. 

Calyx scutelliforro, S-lobed, lobes rounded, short. Flowers numerous, on large spreadmg terminal cymes : 

Petals 5, sessile, orbiculate, expanding, usually, fur. ^1^^^^ someiiioes without a crest and the disk not 

nished with a crest, and covered near the base with l^^bed. 

the projecting lobes of the disk. Torus discoid, 5-lobed, In the construction of this character, which is consi- 

or angled, thick, fleshy, covering the whole cavity of derably altered from that published in the Icones 1 have 

the calyx, the lobes adnate to the base of the petals, availed myself both of a more extended acquaintance 

Stamens 5, altv'rnate with the petals, inserted on the with the order, derived from recent study, and of Dr. 

disk, anthers versatile, ovate, 2-celled, dehiscing longi- Arnott's character, which reached me as this article 

tudinally, ovary free, 3-celled, ovules in a double series, was passing through the press, to improve it to the ut- 

4-12, in each cell, ascending, style short, persistent, most, and at the same liine, so to fix its limits as to 

stigma obtuse, capsule — , seed — . prevent them interfering with those of ^Mcmywiiw, which 
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Dr. Arnott's character does not attain, and in so far weakens 
both. I give below Dr. Amott's generic character.* 

The genus naturally divides itself into two sections, 
one flistinguished bv its crested petals and projecting 
lobes of the disk, the other bv the petals b(>ing without 
a crest, and having a 5-anglea not 5-lobed disk. 

f 1. Petals crested^ disk b-lobed^ lobes adnate to the 
bases of the petals. 

1. L, fFightianum, Am. Leaves elliptic, oblong, 
slightly acuiuinated, quite entire, coriaceous, slightly 
villous beneath; crest of the petals a corrugated mem- 
brane. 

Hab. — Malabar, 

The villi on the under surface of the leaves, in this 
species is much more sensible to the touch thin evident 
to the eye, even when assisted with a high magnifier. 

2. L. fimbriatum. Leaves ovate, oblong, slightly acu- 
minated, quite entire, membrdnous, gkbrous on both 
sides, crest of the petals fimbriated. 

Hab.— il/er^ui —Griffith. 

The much thinner and membranous leaves with the 
fimbriated crest of the petals at once distinguish this 
from, the former species. In addition to which the 
flowers are scarcely half the size. 

§ 2. Petals not crests i, disk b-angled^ not lobed^ an* 
gles alternate with the petals. 

This section ought perhaps to form a distinct genus. 

3. L.flcribundum, R.W. Leaves linear elliptic, acumi- 
nated, quite entire, coriaceous, glabrous on both sides ; 
panicles large, diffuse, manv-flowered j flowers small, 
young capsules (?) acutely triangular, pointed. 

Hab.— Af er^ttt.— Gri ffith. 

This is a most distinct species, and cannot be con« 
founded with either of the preceding, but it is still 
doubtful to me, whether it ought to remain in the 
genus. 

EUONYMUS. 

E» Ooughii, (R. W.) Shrubby, glabrous, ramuli com- 
pressed : leaves somewhat tripli nerved shortly petioled, 
quite entire, oblong ovate, acute at both end-*, acumi- 
Dftted: peduncles axillary, short, 1>3 flowered: calyx 
cuellate, 5-iobed: petals 5, orbicular, fimbriated on 



3. £. revolutus, R. W. 
gled, afterwards terate: 



the margin : 8tamens5, inserted on the disk, connectivam 
of the anthers broad, cells placed transversely, dehis- 
cing lengthwise, ovary immersed in the disk, 5-celled, 
with two ovules in each. 

H ab. — Neilgkerries, — Gough. 

This species seems to approach E, grandiflcrus, 
(Wall.) in the size of its flowers, bat differs in the 
quinary not quaternary number of parts, and in its 
petals being fimbriate on the margin. 

2. £. acutan^uius. Younger bran<die8 and ramuli 
acutely 4-anglea, glabrous : leaves coriaceous, glabrous, 
quite entire, ovate, acujuinated: cyraen axillary, pedun- 
cles about half the length of the leaves, twice or thrice 
dichoiomous: capsules conical, broad, truncated above, 
tapering downwards, 5-celled. 

Nsilgherrics ■ — Gough . 

For specimens of both these species I am indebted to 
Mr. Gough, who gathered them in the course of his 
excursions on the HilU. 

Young shoots, obtusely 4-an- 
leaves subsessile, coriaceous, 
revolute on the margin, quite entire, from elliptic to 
obovate-cunniate, with a short blunt acumination: 
peduncles axillary, paired, slender, 1-3 flowered, about 
one-fourth the length of the leaves; when one flowered, 
furnished with two minute bracts above the middle : 
calyx 5-lobed, lobes rounded: petals 5, orbicular : ovary 
immersed in the disk, 5-celled, with two ovules in each. 

Hab. — Ceylon, 

E, Walkerii, R. W. Branches slender, terate, extreme, 
shoots ob^carelv 4-sided : leaves subsessile, ovate, acu- 
minated at both ends, serrated towards the apex, quite 
entire below, somewhat coriaceous, glabrous: peduncles 
axillary, short, once or iwire dichotomous; flowers 
small, petals 5, orbi-^ular, slitrhtly imdulated on the 
margin, capsule conical, 5-celled, large, S-angled, tur- 
binato at the apex. 

Hab. — Ceylon, 

Flowering specimens of this plant were first commu- 
nicated to me bv Colonel Walker, I afterwards collected 
them in fruit, between the two there are some unimpor- 
tant differences, the leaves of the flowering specimens be- 
in? lari^er, ending in a longer and more pointed acumen 
and more acutely serrated. These differences however 
could not be employed as specific characters to sepa- 
rate the two forms. 



• Calyx scutelliformis 4-5-lobus, lobis rofundatis brevibus. Petala 4-5 sessilia orbioulata patentia, supra circa 
basin cristis lobulistjue carnosis instrucfa versus mars:inera nuda leevia. Torw* discoideiis, 4-.5-$rnnu8 rrassus car- 
nosus calycis cavitntem omnino implens. ^S'/awtiia 4—5, pe talis altema, supra disoum inseria: filainentu persist- 
entia subuUta. Antheres ovatiB, biloculares, longitudinal iter dehiscentes. Ovarium disco semi-immersum, 3-4- 
loculare. Ovula biserialia, 8-12 in quoque loculo adscendentia. Sti/fus brevis persistens. Stigma oblusum. 
Capsula 3-4-angulari8, 3-4-locularis, loculicide dehiseens, loculis sub-dispermis. Semina arillata. 

EXPLANATION OF PLATE 71. 



Elmodendron Roxburghii-^l, Flowering branch- »a- 
tural size, 
2 An expanded flower seen from above. 

3. The same, the petals removed to bring more clearly 
into view the disk and insertion of the stamens under 
its edge. 

4. Stamens back and front views. 

5. Ovary cut vertically, showing the ovules attached 
to the base, erect. 



6. Ovary cut transversely, showing it 2-celled, with 
two ovules in each. 

7. A fruit nearly full grown. 

8. Cut transversely, T-celled, Iseeded, the other 
ovules having aborted. 

9. The same cut vertically, the seed still immature 
and not yet filling the cavity of the cell — all more or 
less magnified. 
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EXPLANATION OF PLATE 72. 

Celairut paniculata — 1. Flowering branch male plant 7. A raceme of fruit — natural iiz$, 

— natural $txe, 8. A seed — natural size, 

2. An expanded flower seen from above. 9. The same — magnified, 

3. The same, the petals removed, but the disk not 10. A seed cut transversely, showing the embryo 
clearly shown. surrounded by copious albumen. 

4. Stamens back and front views. 11. Cut vertically, showing the embryo in ntu, 

5. Ovary cut vertically, ovules erect. 12. The seed, the testa removed. 

6. transversely, 3-celled, with two ovules 13. The embryo detachiid, cotyledons foliaceous. 

in each. 

LIIl.-RHAMNEiE. 

This like the last is a large order and like it distributed over every part of the world, 
except perhaps withia the Polar circles being found throughout both the temperate, and the torrid 
zones. It consists for the most part of trees and shrubs, sometimes scandent, often erect, many 
of them armed with thorns or stipulary prickles. In most the leaves are alternate and in nearly 
all the flowers are small and inconspicuous, but with varied inflorescence, being axillary and 
fascicled, or subspicate, racemose or panicled. The fruit is equally variable being drupaceous 
and indehiscent with a very hard several-celled nut, or capsular and dehiscent, dividing into 
three valves. They however nearly all agree in having a 4 or 5-cleft calyx with valvate aestiva- 
tion, small scale-like petals, and the stamens opposite the petals inserted under the edge of a 
flat disk which fills the whole cavity of the calyx, and covers the ovary : occasionally, as in 
Rhamnus^ the flowers are unisexual, and one or two genera axe said to have the ovary inferior. 

^' Calyx 4-5-cleft ; aestivation valvate. Petals distinct, unguiculate, cucuUate or convolute, 
or rarely flat, inserted into the throat of the calyx, sometimes wanting. Stamens definite, oppo- 
site the petals. Torus a flat or urceolate disk. Ovarium free or more or less immersed in the 
disk, or adhering to the tube of the calyx, 2-3-4-celled : ovules solitary, erect. Fruit free or 
more or less, cohering with the calyx, fleshy and indehiscent, or dry and separating in three 
cocci. Seeds erect. Albumen fleshy, rarely none. Embryo about as long as the seed : radicle 
short, inferior: cotyledons large, flat. — Trees or shrubs, often thorny. Leaves simple, alternate 
(or rarely opposite), minutely stipulate." 

Affinities. These are somewhat complex as they are considered rather nearly allied to several 
orders far removed from them according to the arrangement followed here such as EuphorbiacecBy 
ByttneriacecB^ Rosacem, &c., but those with which they seem most nearly to associate are the 
CelastrinetB and llicinece, with which they were long confounded. From the former they were 
removed by Brown on account of their valvular, not imbricate, aestivation of the calyx ; their 
stamens opposite, not alternate with, the petals : their indehiscent not capsular fruit, or when cap- 
sular septicidal not loculicidal dehiscence. From llicinece they are separated by the valvate 
aestivation of their calyx and by their discoid polypetalous, not monopetalous diskless, flowers. 
With Pomacem they agree in the determinate number of cells of the ovary, in their ascending 
ovules, and alternate leaves. Generally speaking however they are easily distinguished from all 
these by their minute scale-like petals opposite the stamens, such certainly is the case with all 
those I have met with in India. 

Geographical Distribution. Of the numerous species referred to this order some are 
found suited to almost every climate, the Arctic and Antarctic circles excepted. Rhamnus 
cathartieus with some others being found extensively distributed through the more northerly 
countries of Europe, while Rhamnus hirsuta and Wightii are both found in the most southerly 
parts of India within a few degrees of the line —New Holland : North and South America : the 
Cape of Good Hope and Senegal in Africa: the Eastern Islands and China all claim indigenous 
species of this extensively distributed order. In India they abound, every jungle being pro- 
fusely supplied with some species of Zizyphus, and of about 40 genera referred by Meisner to 
the order, 13 or about one-third of the whole are natives of India, showing how largely it par- 
takes of the tropical character. 
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Propbrtiks and Usks. The well known Buckthorn, Bhamnvs cntharfirufi, belongs to 
this family, and the cathartic properties of its fruit are common to several other members of the 
genus. The fruit of Zizf/phus on the other hand are destitutt^ of cathartic quahties, and some 
of them are even wholesome and pleasant to e«t among >^hich the well known Bhir fruit, 
Zizyphus jyjubQy may he mentioned. In China the peduncles of Hovenia dulces swell and 
become succulent, and are there much esteemed as a fruit resembling a ripe pear. Sageretia 
Theezans another Chinese plant, a member of this order is used there in place of tea by the 
poorer classes. Some other species are used medicinally in America, but upon the whole this 
order cannot boast the possession of any very important property, though, those it does enjoy, 
are of so mixed a character. The natives of this country use two or three species medicinally, 
but apparently place little reliance on them, as they seem to be employed rather as vehicles for 
the administration of more active ones, than for any useful quality they possess. 

Remarks on Genera and Species. The genera of this order have been ably elucidated 
by Brogniart in his memoir on this family, publij*hed in the AnnaL des Sciences JVaturelles ,vi\\o 
has on this head left almost nothing to be desired. In our Prodromus we have adopted his 
genera so far as the Peninsular flora extends, but that is not far, as we have only seven genera 
out of about 32 referred by him to the ord^r. My recent collections have not added to the 
number, though one or two new species have been found, one, namely, of Berchemia and one of 
Colubrina, I have besides some variations of forms already described, but which I do not 
think can be elevated to the rank of species. The genera are conveniently divided into two 
sections, those namely,with dehiscent, and those with indehiscent fruit. To the former belongs 
Gouania, Colubrina and Scutia : to the latter Berchemia^ Rhamnus^ Zizt/phus^ and Fentilago — 
figures of all these except Gouania are now published in this work and in the Icones, and do 
not require further notice here. 

EXPLANATION OF PLATE 73. 

Scuttalndia—l, A branch bearing both flowers and 6. The ovary cut trnnsversely, 2-ceIled, with a soli- 
friiit — natural size, tary ovule in each. 

2. The calyx, petals and stamens removed from the 7. A fruit nearly full grown. 

ovary. 8. cut transversely, 2-seeded, seeds com- 

3. Back and front views of the stamens, the latter prensed. 

with ihe petal still attached. S>. A seed — natural size, 

4. The ovary detached from the flower. 10. The same cut traasversely, showing the embryo 

5. cut vertically, ovules erect. surrounded by albumen — with the exceptions mention' 

edf all more or less magnified, 

EXPLANATION OF PLATE 74. 

1. Colubrina Asia tica — natural she, 6. The same— ma^nt/f erf. 

2. An expanded flower seen from above. 7. Cut transversely, Nhowing the foliaceous cotyle- 

3. Stamens back and front views. dons enclosed in albumen. 

4. A full grown fruit cut transversely, 3-ielled, with 8. The embryo detached — wUh the exceptions men" 
three triangular albuminous seed. tionedj all more or less ma^nijied, 

5. A seed — natural size, 

LIV.-TEREBINTHACEiE. 

As now constituted this is a large order of plants consisting of trees and shrubs, for the 
most part abounding with Balsamic resinous juices, but differing so much among themselves, 
both in their properties and Botanical characters, that it is almost impossible to bring them 
together, as one well digested order, by any combination of characters not including nearly as 
many negative as there are positive marks. To avoid this difficulty, which would have appeared 
more striking where tht-re are so few .to be described, we, in our Prodromus did not attempt to 
give a character of the ^hole order, but only of these sections or suborders appertaining to our 
flora. By this means, aided by the removal of the tribe CoPtiaracece as a distinct order, and of 
Toddalia and Ailanthus to Zanthoxylacece, the Indian branch of the order, as it now stands in our 
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work, is,' I believe, as nearly correct as our present imperfect knowledge of the tribe enables us 
to approach. The whole order certainly requires revision, and it is to be hoped some European 
Botanist, favourably situated for the performance of the work will undertake to supply this Botanical 
desideratum. In the mean time, it may be observed, that, the order as left by Kuntb and DeCan- 
dolle has been completely broken by Bartling and Lindley, while it has been preserved entire by 
Meisner, though, with the works of both these latter authors before him. Bartling does not depart 
very widely from DeCandoUe for he groups the whole under his class, Tkuebi\thace/K : the 
definition of which however can be of little use in practice as its negative and pfisitive characters 
nearly balance each other. It has the segments of the calyx imbricated (they are valvate in 
Bursernce^e which he unites with Amyndece) petals and stamens definite, hypogynous or sub- 
perigynous : ovaries 1-5 distinct or united {Ochna one of his Terebinthacece has sometimes as 
many as 10 ) Pericarp double, the laminas separating spontaneously or divisible : seeds albu- 
minous or exalbuminous. Embryo straight or curved. Leaves compound or simple, often with 
pellucid glandular points— every positive has here its saving negative, hence it can be of little 
value, in doubtful cases, in practice, even though, with one or two exceptions, the orders ranged 
under it have many very striking affinities, and form upon the whole, in their properties a natural 
group — they are — Oc/macea*, Semarubece, Zanthoxylaceep, Diosmeae, liutaceae, ZygophyUeae^ 
AvranlicLceae^ Amyrideae, (our Burseraceae) Connaraceae, Cassuvieae, (our Anacardiaceae) 
and doubtfully, Jnglandeae — (the walnut family). 1 his arrangement has the advantage of 
forming in some respects a very natural group, but has the disadvantage, of bringing together a 
number of orders, the Botanical characters of which are so far at variance as to render them 
in other respects badly associated. Dr. Lindley's distribution seems to me to be subject to 
similar objections, but on this point I would speak with much reserve, for, from having been long 
accustomed to view their connections in one light I may not be able to recognize them when 
placed in a different. 

Meisner retains the order as left by Kunth and DeCandoUe with the exception of a few 
genera referred to Zanthoxylaceae, He distributes the order under two primary divisions, 
namely — Ist, those having a single ovary or at least containing only one perfect cell : and 2dly^ 
those with a many-celled ovary or with several distinct perfect ovaries. 

The first of these divisions he again divides into three subdivisions or tribes, Juglandeae, 
^myrideae, and Cassuvieae. 7 he last, which is the only one of the three having reference to 
the Botany of this portion of India, is distinguished : by having several ovaries but all except 
one aborting, the perfect one having but one ovule : flowers usually unisexual, rarely apetalous; 
stamens perigynous ; filaments free or united at the base ; indehiscent, drupaceous fruit, and 
pendulous, or rarely ascending, exalbuminous seed. The leaves, except in Bouea, (an Indian 
genus) alternate, simple or compound, exstipulate. 

This tribe is divided into two suhtrihQS Sumac hineae and Anacardieae — the first is dis- 
tinguished by having foliaceous or flat, not thick fleshy, cotyledons, the last by the cotyledons 
being thick and fleshy. To the former of these tribes Odina and Rhus of our flora belong, to the 
latter Sorindeja, Pegea, (a genus omitted in our Prodromus as not being a native of the peninsula) 
Solenocarpus, Holegarna, Bouea^ Meisner (a native of India but so far as I am aware not of 
the peninsula) Mangifera, Semecarpus, Buchanania, Melanorrhaea (Wall.) and j^nacardium. 

The second primary division is also subdivided into three tribes SpondiacenCy Burseraceae, 
and Connaraceae, In Spondiaceae, the cells of the ovary have one ovule — in Burseraceae they 
have two collateral pendulous ovules, and in Connaraceae the cells themselves are distinct with 
two ovules in each, but they have been already disposed of as a distinct order. Spondias is the 
only genus found in this part of India referable to the first of these tribes : to the second Bos- 
wellia Idea Balsamodendron, (second section of our Protium) Protium Garuga and Canarivm 
belong. Such is a brief but I fear imperfect exposition of the order as it relates to Indian 
Botany, given in the most recent work to which I have access, from which it will be seen, on a 
comparison with our distribution, that it is nearly the same throughout^ so far as our work 
extends. 

With the slender materials in my possession I cannot venture to give a complete character 
of an order, embracing according to Meisner, six tribes and upwards of 60 genera, I shall 
therefore content myself with copying from our Prodromus for the benefit of those who may 
not have access to the work itself^ our characters of the three suborders under which we have 
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distributed the order^ each of which may, in some measure, be looked upon as a distinct order, 
and k so viewed by both Bartling and Lmdley, 

" Suborder 1. Anacardieae (Br.) Flowers usually unisexual. Calyx usually small, 5- 
(sometimes 3-4-7-) cleft ; the fifth segment superior. Corolla regular. Petals equal in num- 
ber to the divisions of the calyx (sometimes wanting), perigynous : aestivation imbricative or 
rarely valvular. Stamens equal in number to the petals and alternate with them, or twice ag 
many or more : filaments distinct or cohering at the base, perigynous. Torus (in the free ovary) 
fleshy, usually discoid (annular or lobed or cup-shaped), or at first inconspicuous but afterwards 
enlarged into a gynophore. Ovarium solitary (of 1-5 carpels, distinct or united, but all abortive 
except one) free, or rarely adhering to the calyx, 1 -celled (or sometimes with two additional 
abortive cells, the remains of the imperfect carpels) : ovule solitary, attached to a podosperm 
which always arises from the base of the cell, but is frequently adnate to one of its sides to 
near the apex : styles usually 3 (or occasionally 4), rarely 5, usually distinct, very rarely com- 
bined: stigmas as many. Fruit 1 -celled, indehiscent,. usually drupaceous. Seed ascending, or 
more frequently pendulous. Albumen none. Radicle superior or inferior, next the hilum (very 
rarely at the opposite extremity) sometimes curved suddenly back: cotyledons thick and fleshy 
or leafy. Trees or shrubs, with a resinous, gummy, caustic, or milky juice. Leaves alternate, 
not dotted, without stipules." 

Suborder 2. Spondieae (Kunth.) Flowers sometimes unisexual. Calyx 5-cleft, regular. 
Petals 5, equal ; aestivation between valvate and imbricate. Stamens 10, perigynous, distinct. 
Torus large, discoid. Ovarium superior, sessile, 2-5-celled : ovules solitary, pendulous: styles, 
5 short : stigmas obtuse. Fruit drupaceous, 2-5 celled. Seed solitary in each cell. Albumen 
none. Radicle pointing to the hilum : cotyledons plano-convex. — Trees. Leaves imparipin- 
nate, alternate, not dotted, exstipulate. 

Suborder 3. Bursereae (Kunth.) Flowers usually bisexual. Calyx persistent, somewhat 
regular, 2-5 divided. Petals 3-5, equal : sestivation usually valvular. Stamens two or four 
thnes as many as petals, distinct, perigynous. Torus orbicular. Ovarium 2-5 celled, superior, 
sessile : ovules in pairs, collateral, suspended : style one or none : stigma simple or lobed. Fruit 
rarely a hard capsule; usually drupaceous, 2-5 celled, its outer portion or sarcocarp often split- 
ting into valves. Seed solitary. Albumen none. Radicle straight, superior, next the hilum : 
cotyledons fleshy, or wrinkled and plaited. — Trees or shrubs abounding in balsam, gum, or 
resin. Leaves alternate, usually, not dotted, generally with stipules. 

Affinities. Supposing the order broken up in the manner proposed by Brown, Lindley, 
Bartling, and others, then the various orders into \^hich it is divided stand in a nearly equal 
relationship to each other. In addition to these aflinities Spondiaceae associates, according to 
Lindley, with Meliaceae and Aumntiaceae in the imbricated aestivation of the calyx and in 
having more than four carpels, but are distinguished by their perigynous stamens ; while Bur- 
seraceae are allied to Rhamneae in the valvate aestivation of their calyx and in having fewer 
than four carpels. Anacardiaceae and Amyrldeae differ from each other the absence of pel- 
lucid or glandular dots in the leaves of the former, while they are present in the latter. By 
this last character Amyrideae associate with Aurantiaceae, Rutaceae, and Zanthoxylaceae, 
with which they are still further associated by their hypogynous stamens. 

Geographical Distribution. The order in its most extended sense may be said to be of 
tropical origin, a few species only of Pistacia and Rhus being found in the south of Europe, in 
the warmer parts of North America and the Cape of Good Hope. Within the tropics, and in 
the warmer latitudes on either side, they are of frequent occurrence in Asia, Africa, and Ame- 
rica; while a very few are met with in Australia. Of the number of genera enumerated by 
Meisner, excluding Connaraceae, amounting to about 65 (many of which are marked with a 
doubt as to their right to a place in it) the peninsular flora contains about 16 or quarter of the 
whole, and probably more will be found when the country is better explored. But of that long 
list of genera we have only 23 species, that is, including Pegia, which we have not introduced 
into our flora. Wallich's list is very imperfect as regards this order, including only about 25 
species. Blume has 23 for Java, excluding Zanthoxylaceae which he includes in the order. 

Propbrtibs and Uses. These are abundantly varied but for the most part dependent on 
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the Balsamic or acrid or even poisonous qualities of the resinous juices with which nearly the 
whole abound, and from which the order derives its name. To arrive at a clearer understand* 
ing of the properties of this extensive class it seems requisite in considering them^ to treat 
separately of those of its different divisions. 

ANACARDiEiE. To this suborder belongs Semecarpus anacardium, the well known mark- 
ing nut of India. The juices of this tree are very acrid and injurious to those who work on the 
wood, while that of the nut applied to the skin causes inflammation and blisters. It is used 
as a remedy against Rheumatism and sprains. The receptacles of the fruit of Anacardium 
ocidentale or cashew- nut, are eat like apples, and the fruit itself after being freed from the acrid 
shell by burning, makes an moderately good substitute for almonds, and is very often used as such. 
The Mango also belongs to this tribe but does not require notice here, being generally well known. 
This fruit when freely used is said to excite boils and other inflammatory affections of the skin, 
but, sp far as my own experience extends, I am disposed to attribute these ailments to the heat 
of the season rather than to the fruit, as I have seen hundreds of instances where they occurred 
during the hot season before a single Mango had been eat, and afterwards disappear when 
they were being largely consumed. 

The Hhux or Sumach family have been long celebrated for their acrid poisonous properties. 
R, toxicodendron and R. venenata afford striking examples of these qualities. It is said 
that merely handling the leaves of the former is sufficient to cause a crop of vesicles, and expo- 
sure to the volutile emanations that take place from both trees has been known to excite in sus- 
ceptible persons severe indisposition, or they have had their bodies covered with a crop of 
pustules. The two species of Rhus, natives of India, are not endowed with these acrid 
properties, at least I have never experienced any such effects though I have frequently 
been most freely exposed to and handled both, nor have I ever heard of any one being so 
affected by them. Notwithstanding these poisonous properties R. toxicodendron is a good 
deal used in medicine, especially in dropsical, and supposed Consumptive cases. Stagmarea a 
native of the eastern Islands, and Holigarna a native of Malabar, are said to possess similar 
properties, and these of a very acrid poisonous character. The juice of both is employed as a 
varnish or lacquer, that of ihe former is very much used by the Chinese and Japanese for var- 
nishing all kinds of wooden articles, the elegance of which causes them to be dispersed to all 
parts of the world. The juice of the Holigarna is used for lacquering shields in Malabar. For 
a very full and interesting account of Stagmarea see '* Companion to the Botanical Magazine, 
vol. I page 267-8." The juice of Melanorrhaea Wallich, so called from the dark coloured juice 
which exhudes from wounds in its bark, is employed for similar purposes in the Tenaserim 
provinces, a full account of which is given in Wallich's Plant : Asiat : Rariores : Pistacia the 
last genus which I shall mention, found in Syria and along the shores of the Mediterranean, 
affords from two of its species, P, terebinthus and P. lentiscus, the well known Cyprus turpen- 
tine, and still better and much more extensively used ^ Gum Mastich,' so famed as a masticatory 
for whitening and preserving the teeth. From this slight enumeration, which does not nearly 
embrace the whole, it will be seen that this suborder includes a large proportion of interesting 
and useful trees. 

SpoNDiACEiE. The fruit of Spondias mangifera is eatable — so is that of some of the 
West Indian species, where they have received the name of hog's plums. From wounds in the 
bark of S, mangifera a large quantity of a very pure gum flows, which is, I believe, collected and 
currently sold in the Bazaars as gum arabic, which it greatly resembles. In this product, this 
suborder differs widely from all the others of the order, and combined with its Botanical pecu- 
liarities goes far to justify its separation as a distinct order. Rheede, in Hortus Malabaricus, 
attributes many valuable properties to this tree which seem to be either imaginary or generally 
unknown, as I have never in a single instance heard of its being used medicinally. Roxburgh 
states that the young fruit is made into pickles, tarts, &c. 

BuRSBRAGRiE. The products of this tribe are much more highly esteemed than those of 
either of the preceding — among those we find Myrrh, Copaiva, Olibanum, Balm of Gilead, 
Frankincense^ &c. The fragrant unirritating balsamic qualities of all these substances^ so very 
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remote from the acrimony of those, the produce of Anacardiaceae, mark these tribes as not very 
correctly associated in the same natural order, and go far to confirm the propriety of their 
separation not merely as tribes of one larger order, but as distinct orders. The Peninsular flora 
embraces several species of this tribe, some of them affording useful products. The resinous 
juice of both species of Bonveliia is collected,and is used partly as frankincense and partly as 
pitch. That of Canarium commune has properties similar to Copaiva, while the kernels of the 
seed, on the other hand, afford by expression a bland edible oil. The Canarium strictum Roxb. 
is known in Malabar under the name of the black dammer tree, in contradistinction to the 
Materia or white dammer. I'his tree is rather common in the alpine forests about Courtal- 
lum in the Tinnevelly district, and is there regularly rented for the sake of its dammer. The 
dammer is transparent and of a deep brownish yellow or amber colour when held between the 
eye and the light, but when adhering to the tree has a bright shining black appearance. I'he 
flowers of this species I have not seen^ the fruit is a very hard^ 3-celled^ oval nut, tapering at 
each end. 

Of the species of the genus Protium, of which the Peninsular flora embraces 4 or 
5, I have not heard that any are in this country turned to a useful purpose. The three first 
in our list, to which the genus is now restricted, are all jungle trees, with soft very fragile 
wood, but so far as I recollect, never exhuding resinous juices — the fourth, Balsamodendron 
(Protium) Gileadense though a most common plant in some parts of the country, and con- 
stantly used for making fences, I found to be totally unknown here, as the plant producing 
the balm so highly esteemed and cherished, * as one of the riches of Arabia.' This circum- 
stance led me to suspect either, that the so-called plant of India was not the same species as 
the Abyssinian and Arabian one bearing the same name, or that some other plant produces 
the Balsam. Which of these was the more probable conjecture I was unable to say, but sus- 
pected the latter, as //ei/rf<?/o^ia, an African genus, (proposed by the authors of the Flora Sene- 
gambiae) but generically quite identical with Balsamodendron^ though a common shrub in 
Senegal is not mentioned as affording Balsam. I'his question has been at length settled by 
Dr. Arnott, who has ascertained that the Indian and Arabian plants are not identical. 
Then the question now presents itself, is it desirable that we should attempt to introduce both 
the Myrrh and Balsam of Gilead plants since both are natives of the same tracts of country, 
and both afford produce of great commercial value ? 

Remarks on Genera and SPEcrES. My recent collections have furnished me with what I 
consider a new species of Semecarpus and one of Buchanania, besides specimens of a plant re- 
ferable to neither, nor to Holigarna, to which last however, in some respects, it appears allied. 
As I have not seen the flowers, and the fruit of Pegiais imperfectly described I am unable from 
my specimens to determine whether or not it is a species of that genus. It differs from Holi- 
garna, to which it approaches in habit, and in having a fleshy, not bony, perecarp filled with 
minute cells : in having a superior not inferior fruit, with an erect, not pendulous seed, and in 
the embryo being situated at the base (next the calyx) of the fruit, not laterally and towards its 
apex. From Semecarpus it differs in wanting the bony perecarp and the enlarg^ed torus. Under 
the impression that it may prove a Pegia I have subjoined the character of that genus as given 
by Meisner from Colebrooke, whose paper in the Linnaean transactions I have not an opportu- 
nity of consulting for myself. 

The new (?) species of Semecarpus may possibly be the variety S. cunifoliuSy but if so I cer- 
tainly think it a distinct species. The leaves are from 15 to 18 inches long,tapering nearly two- 
thirds of their length towards the base, the remaining third ending in an acute lanceolate point, 
hence they may be described as cuneato-lanceolate. Panicles of fruit (I have only seen the 
female plant) axillary and terminal, several congested near the apex of the branch, the lower 
half of the half grown perecarp embraced by the cup-shaped calyx, whether it afterwards en- 
larges I am unable to say, the young seed is lateral, pendulous from near the apex. The new 
species of Buchanania is at once distinguished by its coriaceous, even, glabrous, lanceolate, 
acute leaves, so accurately resembling those of the Mango, that but for the flov^ers I should 
at once have referred it to that genus. The fruit I have not seen. A leaf of the species of 
Rhus here figured was long ago represented by Burman (Tkesaur. Zet/lan, table 45) under the 
name of Filio! Zeylanicus Arborescens, &c. but had never so far as I am aware been taken up 
by any author until Dr. Arnott and I described it in our Prodromus. I first found it at Cour* 
t^ilum and since in Ceylon. 
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SEMECARPUS. 

S. Grahamiij (R. W. Icon. PL Ind. Ort. 235.) Leaves 
cuneato-lanceolate, acute, coriaceous, glabrous above, 
pubescent beneath, petiol short, furnished with 4 subulate 
bodies (as in HoUyarna longifolia) panicles ra' emose, 
contracted, congested towards the summits of the bench- 
es : culyx truncated, cup-shaped, adnate, with the lower 
half of the young fruit: styles 3, lateral, near the apex, 
reflex ed, stigmas capitate; ovary and young fruit cover- 
ed with rusty colored hairs; ovule solitary, pendulous 
from the base of the styles. 

1 dedicate this species to the memory of my late 
highly esteemed correspondent John Graham, Esq. of 
Bombay, fi-om whom I received along with many others, 
the specimen here described marked " 91, Holigamaot 
Semecarnus — a large tree called Biboo. It grow> on the 
ghauts." In his premature removal science has lost an 
able and devoted votary, at a time loo when diligently 
employed in the preparation and publication of a cata- 
logue of the plants of the Bombay Presiaency. 

The genera Semecarpus and fJoligarna are so nearly 
alike in their generic characters, in the earlier stages of 
fructification, that I cannot be surprised at the doubt he 
expressed as to its genus, as they are only distinguish- 
able by the one having inferior the other superior fruit, 
which, at the period this one was gathered, is not so evi- 
dent as in its more advanced stages. 

BUCHANANIA. 

B. lane€olata,(R. W. Icon. PI. Ind. Ort. 237.) Leaves 
lanceolate, acute, or acuminate, quite entire, glabrous, 
congested towards the summits of the young shoots: 
p.'inicles pubescent, erect, terminal and axillary from 
the summits of the branches, contracted: flowers small, 
numerous, capitate on the ends of the short lateral divi- 
sions of the panicle. 

Malabar near Quilon. 

1 have not seen the fruit. The leaves are so like 
those of Matigifera indica that the same terms serve to 
characterize both. 

PEGIA. 

Gen. Char. Calyx persistent. Petals roundish. Disk 
annular, fleshy, embracing the ovary. Style I, conical, 
stigma simple. Berry globose, I -seeded.— J/mner. 

This brief character is, I presume, copied from Cole- 
brooke's paper in the Linneean transactions. The ori- 
ginal I do not possess the means of consulting; but it 
is too imperfect to admit of ray referring with certainty 
the followiug plant to it, the more so as the habit is not 
given. 

P. ? ColebrooMana, (R. W. Ic. PI. Ind. Ort. 236.) Ar- 
boreous, leaves coriaceous, alternate, simple, oblong or 
obovate, quite entire, acute or ending in a short abrupt 
acumen, parallelly veined, glabrous, racemes axillary, or 
from the scars of fallen leaves, mu< h shorter than the 
leaves, many-flowered. Fruit superior, globose, point- 
ed with the persistent fleshy style and capitate stigma: 
perecarp containing between its lamins numerous small 



cells, the base bound by a ring. Seed one, erect, cotyle« 
dons thick, fleshy, radicle inferior. 

Hdb. — Shevagerry Hills, 

The leaves sometimes resemble those of some species 
of Pteros/jermum, They are usually broader above and 
some of iliem somewhat truncated at the apex, reticula- 
ted and villous beneath. The imperfect remains of the 
calyx in these specimens seem to indicate that it is 5- 
lobed, and several of the fruit retain the fleshy ring 
which originally bound the ovary. 

BALSAMODENDRON. 

The following remarks and characters I copy verbatim 
from Dr. Arnotl's paper on this genus, published in the 
Annals of Natural History, vol. iii. p. 85-86. 

" In the Prodromus Florae Peninsulse I ndiaeOrientalis, 
1. p. 176, Dr. Wight and I united this, as a subgenus, to 
Protium, and it still appears to roe doubtful if the two 
be separated by sufficiently important characters : the 
habit is, however, very diff*erent. In consequence of 
the addition of several new species, the character given 
by Dr. Wight and me, will require lo be slightly alter- 
ed, as follows: 

Calyx late vel tubuloso-carapanulatus : torus disci- 
formis in fundo calycis ovarium cingens, externa inter 
singula stamina verrucula elevata instructus: stamina 
octo : drupa ovata : nux obtusa angulata. 

From this it is obvious that the shape of the calyx 
and nut is not suflicient to distinguish BaUamodendron 
from the species we referred to the Prolium of Burmann, 
and that the principal character consists in the position 
of the torus or disk. 

All the East Indian species which T have seen have 
the calyx tubular-campanulate as in the Senegambia 
one, (Heudelotia) and Commiphora of Jacquein, while it 
is broad and shallow in B. gileadense^ and perhaps in the 
other two from Arabia: but, as these last are not sufli- 
ciently known, I cannot avail myself of that probable 
diflference of structure to subdivide the genus mto sec- 
tions. The following is a synopsis of all the species 
known. 

1. B^Berryi, Arn. spinescens,foliislongiusculepetio- 
latis glabris, foliolis 3 cuneato-obovaiis crenatis, termi- 
nali lateralibus duplo majore, pedicellis unifloris brevi- 
bus, petalis calyce breviter tubuloso subduplo longiori- 
bus, fructu apiculato. — Protium Gileadense. {W,andA. 
Prod. Exel. syn.) Amyris Gileadensis, Roxb. Fl. Ind, 
ii. p. 246. Exel. syn. 

2. B. Itowburghiit Am. spinescens, foliis petiolatis 
glabris, foliolis 3, terminali ovali serrulate, lateralibus 
minutis, pedicellis unifloris brevibus. — Amyris Commi- 
phora. 

3. B, Wightii, Am. Spinescens, foliis sessilibus gla- 
bris, foliolis 3, subcequalibus cuneato-obovatis acute 
doutalo-Nerratis, floribus sessilibus fasciculatis, fructu 
subiter acuminate. 

****** 

7. B. Gileadense^ Kunth ; inerme, foliis petiolatis 
glabris, foliolis 3, integerrimis obovato-oblongis, pedi- 
cellis brevibus unifloris, calyce latiuscule campanulato. 
B. Gileadense et B. opobalsamum.— ATunM. 
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1S6 ILLJJST^A'^ION^ OP I^IAN; BOT^Ny. 

^ EXP^ANATIQN OF PLATE 75.. 

r. *^hus decipiens. tanicle aild leaf — natural size, '7*^ A ybunj? ir wit— natural size. 

*2. Arf e^paDifetl floWei^ieen from above, showing the 8" Somewhat magnified. * * 

petals and stameus iDserled under the margin of the ' 9. Cat transversely, one seed aborted or imperfect, 

disk. 10. A fruit cut vertntally. , 

3. Stamens. 11. A seed — all, with the exceptions mentioned, more 

4. A detached petal. . or less maanijied, 

5. The ovary somewhat advanced, cut vertically, This plate is defectiveMn not showing the character 
ovules pendulous. * " • of the embryo— a point 1 overlooked when sending it 

6. Ovary cut transversely, 2-celled. to press. 

. , . EXPLANATION OP PLATE 7Q. 

1 & 2. Spondias Mangifera. Leaves and panicle-^ ' 6. Cut transversely, showing the five carpels attached 

natural size. * to a central axis. 

3. A dissected flower, petals and stamens ♦removed, 7. A fuH g/own fruit cut verticallf . 

showing (he disk as it encloses the ofjirifis. 8. Tcansversely. . , , 

4. Stamens. ^ 9. A seed c^t transversely. ^ ^ 
S.'^wo ovaries removed and cut vertically, ^bowing 10. A mature seed. 

the penduldus ovules/ ' ' II. The svime, the testa partially removed to'ihov? 

* , » ' • *the cotyledons— 4// more </t ms ftiagnified, * ' * 

LV,-]VlORlNGEiE. ' ' 

Thi^ is a small order consisting of one genus lancf ab^ou^ three s'^enies, lopg. associated witli 




able to the tribe CcBsalpineae of Jjeg^m^qsq^. 3Pbp^c^^|^r^^^ya derived from the latter as being 
the more conspicuous of the two, seem to have induced Botanists to prefer placing it near 

T.d3rr*»tmm»%r\ondi <-V>a wi/\va a^ . ttb. i U^. Iw^Ki t oMIl''fn i>f Viol* OQOrk/*to fcliko if «^fK-<4Vtdf ^x^Aa^' .* TU ^' t 




peltate, simple, l-ceUBd,.\yith, a thick ponvex connectivum. Torus fleshy, Iviiog the tub&*of 
the calyx. Ovarium fr«a, stifutate, UcelUd : style filiform, terminal, not obliquely iM^rteft : 
stigrfiit simphe. ' Placentae thre^, parietal. Fruit a pod^-hke Capsule,'** r-fcelle*d, 3-Valv^d, ^bct^i- 
cideV Seed^ nunlerourf, TiHir buried' in*the fungous substance of the valy^s. ,'*i:^lj)uip'en'^bhe7 
Radicle straight, small : cotyledons fleshy, plano-convex. — Leaves tWice or thrice pinnate, with 
an odd leaflet. Racemes panicled." . ^ 

Affinities. As stated above, these are very obscure owing ^to the peculiar structure of 
(he ovfcry, l-^^fleW, with thre^ parietal placenfee, tne fruit afterwards splitting into three valves. 
Arhfttt (Encyclopedia Britanica*7th' ediHon) rematlcs" formerly considered ai pafl*Sf thi 
Zfio^Tf/zlmo.^* but nowsej!mrated by IWr. 'Browrt. Itseems however to have more affinity wifH 
th^e thkn'wUb any'cfthw^: nor <Jb w% see in the fftfife^very grave o!)jet;tibns Id'sAch ja supposi- 
tion, as' th^ flowers ^f Oledits6hia haf e occasionally two 'carpels united in the skme manner th 
the three of Jtforiw^a.^' '^ ' * " .'.''"' .'."'. V ^'^ 

• » On the correctness or othet'wis^'of this view* I can offer no Qpihion, being^ altogether unftc- 
qu'aitited *with Oleditsohia ; Lindley however hold's an opposite opinion; he'says ** DeCrfrft 
dolle who* did not ov'eflook its andnlalous structiire lis a legUminous plant!, agc^ounted' for ^Ije 
compound naffrre of its flnit l&|)on the' supposition,* thht*though*' unity of caft-pels fe the nortnal 
strucWre of Legufnh^osae, yet the presence of m(Jri ovHri^js tRan'odfe' in a ffewfnstances ijf that 
ordei* explained rhe constantly frilbculttr state of that tP Monnga, Tothh howeVer there nt6 
numerous^ 8tnd ^aVe** objections wl\icir cannot Tafl to strike every Botanist. What'its ptoprf 
station shoifid be remain's to be deterfnWed" again *^ Decaisne seems to think, it Hks -rfoTfe'affli 
tiTty with* Leinminome than yitV'any olher orier." On these passages it ma^^ Bfe ^b^veS, 
that it would have 'brfSeti iho^e satisfactory h'ad**stJKi^'of the grave bbjectiprfs been statfea, sihce 
it is quite undenial>Ie. that Messrs. DeCanddHe,*^ Arirotf elhd Decaisne ai^^tli emiii^at BM&nlsts 
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and yet they do not seem to have been struck by them. While I thcM object to such sweeping 
conclusions as the above, I confess I cannot help coinciding with Dr. Lindley in thinking, that 
the doctrine he opposes is pushed, in this instance, much too far by these authors^ though I 
scarcely feel myself sufficiently master of the subject to join issue with them on this^ one of 
ih% most difficult questions in Botany. 

Geographical Distribution. India and Arabia are the native countries of these plants, 
but they are now introduced into the West Indies where they are cultivated for the sake of the 
very pure sweet oil with which their seeds abound. 

Propbrtibs and Uses. The roots of JH. pterygosperma are very pungent, and have the 
taste and peculiar flavour of horse radish in lo eminent a degree, that any one unacquaiqted 
with it, would at once declare on tastings that it really was that root, and as such, is very gene- 
rally used by Europeans as a substitute. A little of the juice added to mustard so greatly aug- 
ments its pungency, as almost to render it too much so for use and would, [should suppose, prove 
a very valuable adjunct to sinapisms in cases where it is desirable to render them unusually 
active. From wounds in the bark, a large quantity of gum exudes, agreeing in some of its pro- 

Eerties with gum Tragacanth. Like it, it swells and softens in water, but does not form a fluid 
omogenaous mucilage like gum arable, and is quite insoluble in alcohol. In this country both the 
leaves and capsules are used by the natives as pot-herbs, the latter being very generally intro- 
duced as an ingredient of their curries, on account of the peculiar flavour they communicate. 
The seed contains a large quantity of a very pure fixed oil, which in the West Indies is used 
as a salad oil. In the arts it is employed for lubricating delicate machinery, and is preferred by 
watch-makers to all others for oiling the machinery of clocks and watchet, for which porpose, 
its non-liability to freeze at low lempevatures greati^ augments its value. 

EXPLARATIOH OF FLATS 77. 

t. Moringa pterygosperma-Hia/tira/ me, 9. A full grown capsule. 

% A divsecied flower— ndtifo/ the. 10. The same cut traaavenely, to show its 3 valves 

3. Stamens and orary, sepateaiid petals reaofed. and winged seed tft ^m. 

4. Aothers back and froni views. 11. A detached seed. 

5. Petals detached. 12. The smae cut transversely. 

6. Ovary pedicelled. 13* The cotyledon$ — natural sizt. 

7. cat vertically, shDwieg th^ parietal attach- ' 14. One of them showing the radicle at the beae — 

meat of the ovules. tcUh tke wetpHmt mndkm^ mil m»re or lets magniJUd. 

8. -^— cut transverse^^ 2-eeMed« ; 

LVI.-LEGUMINOS^. 

With the exception of ComposUce this is the largest, in so far as the number of 
species is concerned, of any of the Dicotyledonous orders^ and viewed in relation to its eoono- 
nical applications, I believe I may safely say, about the most important of the vegetable king- 
dom. Its species are found in every region from the Polar zones to the Equinox, flourish- 
ing eqnally amidst the snows of Lapland and Siberia, and exposed to the scorching heats 
of the tropies; floating in water, and on the most and arid plains of Asia and Africa. 
Its forms include almost every variety met with among Dicotyledonous plants, the most 
lowly herbs, and most stately trees^ with all their intermediate gradations, being alike 
members of it. I'he foliage is equally variable, the leaves being either partially wanting, and their 
place supplied by enlarged stipules, or by dilated foot stalks ; or they are simple, or present 
almost every variety of combination of thosa called compound, from the most simple combina- 
tion of 2 leaflets half adhering together as in Bauhinia^ np to the complexity of the form desig- 
nated tripinnate. Turning from the foliage to the flowers we equally find almost every variety, 
regular and irregular, perfect and imperfect : bi or unisaxoal^ petals absent or present: distinct, 
or united, regular and equal, or unequal and irregular, forming what is respectively called Rosacioui 
and Petpilionaceoui corollas. The stamens in like manner are few or many, distinct or united 
into ona or several bundles, the filaments nsnally all antheriferous, but sometimes part only 
bearing anthers. The female portion of the flower presents fewer irregularities, the ovary, with 
one or two, very rare exceptions, being 1 -celled, that is composed of a single carpillary leaf, not 
of several as in most other Dicotyledonous plants. The fruit or legume however is most varia. 
ble, and on that account affords excellent generic characters, being either one or many-seeded, 



Digitized by 



Google 



188 



lUUSTRAtlONS OF INBIiAN BOTANV. 



compressed or inflated ; lintar or variously contracUd between the seed ; eontinuoas or jointed ;- 
dehiscent or indehiscent.; oaembranoua or woody ;■ longiiudinally one or 2-ceUed^ or divided by 
transverse partitions, transversely many-celled ; with or ^without enclosed pulp surrounding the- 
seed. The seed like all other parts exhibit the same want of uniformity, they are either naked 
or imbedded in pulp> or sometimes furnished with an arillus or large carunculus ; the embryo ift 
either straight or curved along the edge of the cotyledons ; the cotyledons are either thin and 
foliaceous or thick and-fleshy, usually without, but occasionally furnished with a copious albtfmen 
as in Fillcpa, and the section Cathartocarpus of Cassia. The only points on which they seera 
all to agree is in having the odd segments of the calyx anterior or remote from the axis. Thia 
is the only mark by which this order can always be distinguished from Rosacece, the fruit ^ven^ 
not being always leguminous, in one genus, Detariumy it is drupaceous. 

If from Botanical, or structural peculiarities, we turn to properties we find similar varia- 
tions. Among the arboreous forms the wood in some is of hardest and nk)8t durable description^ 
witness some of the Dalbergias and Acacias, in others the very reverse is the case, as in 
Erythrina and Agati, Nearly the whole of the tribe Papilionacece mfiford edible nutritiquft 
grains, (beans, pease^ in one word, pulse of all kinds) while the Casiias or Ceesalpineas are distin<* 
guished by the possession of both purgative and astringent properties, the leaves of Senna for 
example and the pulp which surrounds the seed of Cassia fistula being powerful purgatives, 
while the bark of C aunctdata is in constant use for tanning. Some of the Mimosas yield by 
boiling a powerfully astringent extract (catchu) while others, abound in the purest of gum, 
endowed with simply emolient or mucilaginous properties : gum arabic, gum tragacanth, 
and gum kine, though differing so widely from eaoh other in their properties are all the produce 
of this order. From a species of Alhagi a kind of Maana is procured, while the leaves of 
Agtfti grand^flora^ are bitter and tonic. 

Such are a few of the aoomaliisa and eoolradictiens presented by this order, eooagh I 
presume to show the difficulty or rather impossibility of defining satisfactorily so polymor* 
phous a tribe, and the nec^sity that exists, towards attaining a clear understanding of the. 
whole, that its parts be considered in succession as if each formed a distinct grder. This i& 
the method followed by Bartling, who, adopting the divisions first marked out by Bcowh and 
extended by DeCandolle, has merely departed from their arrangement, in raising the subor- 
ders of these eminent Botanists to the rank of orders, perhaps an unnecessary innovation, but 
one which I intend partially to follow here, as enabling me to give a clearer expositioa 
of the whole, and in less space, than if I attempted it in the mass. Before however pro- 
ceeding to characterise in detail the subpnders referable to the Indian flora I shall extract from 
DeCandolle's Prodroraus^ a table, (see below) presenting at one view> a elear and comprehen- 
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•ire airangement of the whole order, showing its several suborders and tribes as developed ia 
detail in his Memoirs and ProdromBS. .This distribution, has hitheito been adopted by all suc- 
ceedfaig Botanists, but now I believe, in eourse of being somewhat modified by Mr. Bentham, 
(Labiatarum genera et species auctor) who lately published a Memoir entitled " Commenlal 
Uo»e8 de Leguminosarum generebus'* embracing however only a small portion of this vast fami- 
]j, but which, he informs me, is but the precursor of a complete revision of the whole order, 
similar k) his work on theXabialae, a work, pronounced by universal consent a model of perfec ' 
tion in BoUnioal literature. Leaving for the present his views, not yet sufficiently developed to 
be touched upon here, I jihall proceed to explain, as briefly as possible, the arrangement of 
DeCandoUe which we have adopted in our Prodromus, after a few brief remarks on the af- 
finities of the order, as a whole. 

ApHNiTiES. Papilionaceous flowers and leguminous fruit will always mark any plant hav- 
ing them as a member of th's order, many cases however occur where one or other of the^e 
mirks are wanting, and some where both are absent, rendering it most difficult to distinguish 
by written characters this order from the section Amygdaleae, of Rosiweae, The Mimoseae 
have all regular flowers but at the sHme time bear leguminous fruit. The Caesalpineae have 
flowers which nearly approach the regular rosaceous forms ; but they also have leguminous fruit. 
Hence no difficulty is there experienced but the Detariums are apetalous with a four lobed calyx 
and have drupaceous fruit. ^* Simple therefoi^ as the diagnosis of the order usually is, Brown is 
perfectly correct in asserting that until he indicated the diffiBfence of the position of the odd 
lobe of the calyx in Legufninosae and Rosaceae, (§ Amygdaleae) no positive' character had been 
discovered to distinguish the one from the other.''' And even this character in many cases can only 
be made out theoretically, since nothing is more common than the union of the two upper sepals 
leaving aM-lobed calyx or one without any odd sepal, but thfea, the upper one in these cases is much 
larger than the opposed sepal. The drupaceous fruit in Detarium a leguminous genus, is thus 
explained by' Dr. Lindley. " Detarium Instead of a legume bears a limit not distinguishable from 
^ drdpe. I'his last circumstance is easily to be understood if we bear in mind that a legume 
and a drupe differ more in name than in reality, the latter being formed on precisely the same 
plan as the formef but with this modification, that its perecarp is thickened, more or less fleshy 
on the outside and stony* on the inside, T-seeded and indehiscent.^ TRe following remarks 
which I extract from Lindley's Natural System of Botany, merit carefbl consideration. 

"in many respects this order is one gf the most important which the Botanist can study, 
but especially as it serves to show how little real inrportance ought to be attached to dehiscence 
of fruit in determining fhe limits of natural orders. What may be called the normal fruit of 
jLeguminosae is a legume, that is to say, a dry simple ovary, with a suture running along both 
its margins, so that at maturity it separates through the middle of each suture into two valves ; 
but every conceivable degree of deviation from this type occurs : the Arachis and many more 
are indehiscent ; Detarium is drupaceous ; in Carmichaelia the valves separate from the suture, 
whichr remains entire, like the replum of Crnciferae ; in all lomentaceous genera, such as OrnU 
thoptis, the valves are indehiscent in the line of the suture, but separate transversely ; in 
Entdda a combination of the peculiarities of Carmichaelia and Lomentaceae occurs ; and, 
finally, in Haematoxylon the valves adhere by the suture and split along the axis. The divi- 
sions which have been proposed in this extensive order are of unequal value ; it is possible that 
two of them, namely, Mimoseae and Caesalpinieae may deserve, as Brown seems to think, the 
rank of suborders ; for they really appear to be of the same importance with reference to 
Papilionaceae, as Amyridaeeae, ConnaraoeaCy Anacardiaceae, and Burseraceae, with respect to 
each other." 

DeCandolle divides the order into two principal sections, those namely in which the ra- 
dicle is curved back on the commisure or margin of the cotyledons, Curvembryce (Plates 
78^79-8 1-82- 84) and those in which the radicle is straight, Rectembryce (Plates 80 and 82). 

' CuRVEMBRY^ are again divided into two suborders Papilionacetse and SwartziecB. 
I . 

The PapUionacecB are again divided into two sections, one distinguished by having thin 
alliiofet foliaceous cotyledons, Phyllolobea : the other by having them thick and fleshy SarcO" 
lobecB. • 1 o the fof mer of these subsections belong the tribes Sopkorece, Lotece and Hedysarem, 
to the latter VicieaCy Phasioleae,BLnd'Dalbergieae. The suborder Stt?ar^zieae, being altogether 
of American origin are not noticed here. The Rectembryce are in like manner divided into two 
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suborders Mimoseae and CaescUpineae. The former of 'these form a single tribe, Mmoseae the 
latter, is divided into three tribes, namely, GeoffreaCy Cassieae and Detarieae, One species only 
of the first of these tribes- is found in India, (the earth nut Arachis iypogga) ana Ae third 
is altogether unknown here. 

After this explanation I presume there ean be no difficulty in understanding the table, whieli 
I prefer giving in the original Latin, after adding with, reference to the characters of the tribes^ 
that "Jfvlia cirrhosa** alludes to the tendrils with which the leaves of many, the common garden 
pea for example, are furnished, and *' folia primordea'^ to the first pair of leaves above the seed 
lobes, not to the seed lobes themselves, which might sometimes be mistaken for primordeal 
leaves in the Phyllolobeae tribes, as they ascend during germination and expand into leaf-like 
bodies. The cotyledons of Sarcolobeae rarely ascend in germination, and then can scarcely be 
mistaken for leaves owing to their thickness. It is to this section alone that characters taken from 
this organ are required, and even here, viewed as a means of assisting in the discrimination of 
genera, seem to be of little use, though, in a physiological point of view the peculiarity of alter- 
nate primordial leaves seems curious, as being confined to that tribe having tendril bearing leaves* 

We now proceed to consider ia succession the several suborders — commencing with th» 
principal, both as to its extent and importance to mankind^ namely. 

Suborder — Pafilionaobjs. 

This large suborder, which is scattered in greater or less profusion over every part of the 
known world, is composed of herbaceous plants, shrubs and trees. The leaves are usually 
alternate, unequally pinnate, or if abruptly pinnate, the rachis frequently terminating in a tendnl 
in place of the odd leaflet, or they are digitate, or ternate or simple, from the abortion of the' 
lateral leaflets, and occasionally though rarely, the leaf itself is altogether abortive and changed 
into a tendril, the large stipules then performing its functions, as in Lathyrus aphaca. Stipules 
lateral. Flowers bisexual, or^ occasionallv by abortion, unisexual, racemose, spiked, capitate, or 
panicled, pedicels bi-bracteolate. Calyx nree, 5^1eft, lobes usually unequal, the two superior, 
ones often cohering into an upper lip, the three inferior ones more or less united, forming the 
lower one. Torus expanded into a lamina covering the bottom of the calvx. Petals 5,.verj 
unequal, alternate, with lobes of the calyx unguiculate— the upper one, (vixillum) larger and 
overlapping the others in aestivation : the lateral ones fcdae) usually unequal sided, the twa 
lower ones often cohering nearly their whole length into one boat-shaped petal with a double 
claw, f carina J but sometimes altogether distinct. Stamens ihserted with the petals, double 
their number, rarely all free, often all upited into a tube surrounding the ovary, or, with 9' co- 
hering, and the upper one> that next the axis, free, hence diadelphous (nine and one f ) the 
more usual form : but sometimes tbey are eoually diadelphous \, rarelv tri-adelphous : the fila- 
ments distinct and subulate at the apex, anthers erect, 2-celled, sometimes by abortion I-celledr 
ovary solitary, free, opposite the inferior lobe of the calyx, one or many-ovuled, ovules attached 
to the posterior suture, style one, stigm^ simple. Fruit, a legume, longitudinally 2-valvedV 
1-celled, or spuriously 2.ceUed, sometimes with contractions between the seed, or with trans- 
verse divisions separating nt maturely into so many 1 -seeded indehiscent cells, forming what ie 
called a * lomentum* (see plate 79). Perecarp usually double, fleshy externally, interiorly mem- 
branaceous or parchment-like. Seeds definite or indefinite, superposed, attached alternately to 
the valves, sometimes with a large carunculus or imperfect arillus, the hilum marginal some- 
times elongated. Cotyledons thin and foliaceous, ascending above the soil during germination, 
or thick and fleshy remaining below. 

§ I. CuRTEMBRYiE — Radicle of the embryo bent back on the edge of the cotyledons. 

Phyllolobe^^ Cotyledons foliaceous. 

Tribe !• SopnoREiE — Stamens distinct. Legume not jointed, frequently contracted be* 
tween the seed. Cotyledons foliaceous during germination^ snffruticose, or shmbby, tnelj 
trees : leaves simple, ternate, or pinnate. 

The Indian flora presents but few examples of this tribe Saphoray FigUia, and Kd* 
wardia^ (which I have recently found on the Bataghaut mountains) being the only ones knowi 
in the Peninsula. I de not find any useful properties assigned to the plants of ^is tribe* 
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Tribe 2. I^TEiE — Stamens either all united, (monadelphous) or nine united and one free 
(diadelphous). Legume not jointed, 1-celled, or rarely imperfectly 2-celled, from one suture be- 
ing intro-flexed, sometimes with transverse septa. Cotyledons, flattish, foliaceous in germination. 
• This which is a large tribe, is divided into several SMhinhes ^Genisteae, Trifolieaey Clito^ 
rieae, Oale^iae and Astragaleae— species of each of these, except the last, occur in the Penin- 
suhi. 

In this tribe we find many useful plants. In India the bark of some species of Crotalaria, 
(C. tetusa^adjuncea) are employed as hemp in the manufacture of cordage and canvas. The 
powdered seed of Fenugreek {TrigoneUa Pcenum-grecum) is very largely consumed in native 
cookery. The vegetable principle called Coum^rin is found abundantly in the flowers of 
Jlfe/«7o^t« oj^ci;ia/i«, it is that principle to which the Tonka bean owes its properties. The 
young beans of Cyamopsis psorcdiodes (Cott-averaykay Tarn) is with reason much prized by 
the nativtss as a culinary pulse, and merits more attention Arom Europeans, as it is a pleasant 
and delicate vegetable. Indigo/era Hnctoria and anil furnish us with the valuable blue dye 
(Indigo) of such vast commercial importance to India. The roots of ClUoria tei'natea are 
•nl^tic. The roots of Tephrosia purpurea, a most common plant, are bitter, and a decoction d[ 
ffaem is prescribed by native practitioners in Dyspeptic complaints — many other species of this 
large Indian genus probably possess similar properties in even a higher degree. The leaves bf 
Sesbania ^syptifica are in constant use among the natives as a poidtice to promote supuration, 
and the wood makes excellent charcoal for the manufacture of gun-powder. The long slender 
pods of Agate grandijlora are eaten by the natives and the leaves are also prized by them. 
The tree grows rapidly but the wood is very soft and of little use. In addition to these, most 
of which are of Indian origin, many other plants of this tribe are in use in other countries, 
sudh as the numerous kinds of clover, lucern, &c. for fodder, and liquorice^ laburnum, genesta, 
&c. as medicine and food. 

" * TrJbe 3. HEDTSARiiB ^Corolla papilionacious : Stamina either monadelphous or diadelphous 
^9-1 or sometimes 5-5) rarely all distinct, often somewhat persistent. Legume transversely divided 
mtb sev^eral l-Beeded cells or joints, sometimes 1-celled, and then always l-seeded, cotyledons 
flatfish, duriiig germination somewhat foliaceous. The several -seeded genera are usually easily 
disthiguilBbed by their jointed pods separating at the joints into l-seeded indehiscent cells: 
tht one seeded ones, are not so easily distinguished, but they usually have the stamen tube 
iAbie or less persistent. 

This, as compared with the last is a s^mall tribe, containing fewer genera and those of the 
Indian flora, with the exception of Desmodium, have but few species^ neither are they important 
in their eAdbnomical applications. The root of Pueraria tuberosa (which though placed by D.C. 
and others among Lotice really belongs to this tribe) peeled and bruised, is employed by the 
natiyes of theCircars as a poultice to reduce swellings of the joints: that of Ormacarpum 
tennoides ia stimulant and tonic. Manna is said to be produced by Alhagi Murorum and 
cA^veral allied species in Persia and Bockra, but, though the plant is found in Bgypt, Arabia, 
and India, it does not yield this substance, whence it is inferred, the former countries only are 
suited for its production. Pew of the other species are esteemed of much value, Saintfoin 
(Okdbrychis sativa) affords an excellent fodder and is much cultivated in different parts of 
Euf(6pe on that account. 

Sarcolobrje — Cotyledons thick and fleshy. . 

Tribe 4. ViciSiB — Corolla papilionacious. Stamens diadelphous (9 and I.) Legume 
continuous not jointed. Cotyledons thick, farinaceous, unchanged during germination and 
remaining under ground within the seed coat; radicle inflexed: leaves abruptly pinnated, 
except Cicer and some species of Orobus ; the common petiol not jointed at the base with the 
sten^ produced at the apax, except in the above instances and one or two others ; into a bristle 
or i^driL I^imordial leaves alternate. 

ThU) though in respect of the number of its genera, a very small tribe vet contains some 
Yfqr Msful pl^ts. Amqpg the most valuable of these may be mentioned the common pea 
'*»* a.^ ■• ' . . • . • . * . • 
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fPfSum sativum ) the bean (Faba vulgaris) the tare or horse pea ( Vicia saliva) the chick 
pea, H3ngal or Chinna gram of this country, fCicer arietinumj and the lintel Eevum lens, all 
of them being extensively employed as food for both man and cattle. The seed of some other 
species are considered poisonous, the seed of the bitter vetch f Ervum ervillia, D.C.J when 
mixed with flour and made info bread are said to produce weakness of the limbs, and horses 
fed on them become almost paralytic. The ripe seeds of the yellow vetchling f Lathynis 
aphacaj are narcotic, producing intense headache if eaten abundantly, but when young like 
green peas, are harmless. The leaves of Cicer arietinum secrete an acid which the natives of 
India collect by spreading a cloth over-night on the pUnt and wringing out the dew in the 
morning. They then use it as vinegar, or for forming a cooling drink. 

Tribe 5. Ph.\srolr;B— Corolla papilionacious. Stamens monadelphous or more usually 
diadelphous (9 and 1.) Legume several seeded, dehiscent, continuous, often with cellular 
rarely with coriaceous transverse partitions between the seed, not separating into joints. Radi- 
cle bent along the edge of the cotyledons. Cotyledons thick, unchanged by germination. 
Leaves usually trifoliolate, very rarely abruptly pinnated : primordial ones opposite. 

This is a large tribe abounding in genera, many of which are extensively used as food, but 
more especially Phaseolvs, Dolichos and Lahlab (the old Dolichos lablab). Besides these many 
others are employed either for food or medicine and a few in the arts. 1 he roots of the Coon- 
doomunny Abras precatorius a common plant in this country, the beautiful black tipped bright 
red seeds of which are so generally admired, are sweet, resembling liquorice, for which they are 
used as a substitute, and an infusion of them prescribed as a diluent drink. The seed are in ge- 
neral use by native jewellers as a weight, and almost uniformly weigh exactly one grain troy. The 
young legumes as well as the seed of many species of Phaseolus or kidney bean are used as culi- 
nary vegetables ; among these are the P>ench bean, the Haricot, our Duffinbean, (Phaseolus Z^- 
naim) as fodder, those of P. ax:onitifoliu$, P. trilobvs and radiatus, are cultivated by the 
natives : the pease are used by them as food, and also given to their Cattle as gram, the last of 
these, and I believe P. mungo are indiscriminately used under the English name of '' green- 
gram :" several species of Dolichos are also in use, but the best knowa of these is the common 
horse-gram or coultie f D, unijlorusjso extensively cultivated in this country. 

Lablab vulgaris or avaraykai {Dolichos lablab^ Lin. and Ainslie) is a very valuable pulse, 
and very generally much esteemed by all classe<t of natives who eat it, when young, pod and all as 
we do French beans, and when more advanced the beans only. In Mysore it is very exten.sively cul- 
tivated, fields on fields being seen covered with it towards the end of the year. The curiously- winged 
pods of Psophocarpus (Dolichos) letragonolobus or Goa bean, (as it is called here) also afford a pass- 
able vegetable, so does the Sabre bean f Canavalia gladiataj the pods of which are sometimes 18 
inches long. Mucuna pruriens and M, prurita both aflbrd the well known Cowitch formerly 
not unfreqnently used as an anthelmintic, another nearly allied species, the pods of which are 
unarmed with the stinging pickles of the last, and of the genus generally, is cultivated to a 
great extent in the Mauritius and Van Deman's land as a table vegetable, and also as fodder 
for cattle under the name of Pois woeVe or black bean. The pigeon pea or Doll fCajaniLS 
indicus or Cytisus cajanj is very generally cultivated as a pulse in this country, and is highly 
esteemed by the natives. These are all herbaceous annuals or biennials ; but the beautiful 
flowered Erythrina indica, so conspicuous on account of its bright scarlet flowers, attains 
the size of a large tree, the light and soft wood of which is well known under the name of 
Mootchee wood, from being so much used by these toy makers, it is also generally used for 
constructing Catamarans, and the tree itself is employed as a prop for pepper vines. 

Tribe 7. D a r.BBRQiGiV:— Stamens variously combined. Legume one or several seeded, 
indehiscent. Cotyledons fleshy. Trees or shrubs, often twining. Leaves unequally pinnated, 
rarely trifoliolate, or reduced to a solitary leaflet. 

In its properties this tribe is very different from the preceding. Here we find some of the 
largest trees, possessing wood of the hardest and most durable description, while others 
again, of the same genera, are twining shrubs, some of them most ornamental on account of the 
endless profusion of their beautiful white flowers, which contrast very favourably with their 
dark green foliage : among the most ornamental perhaps of the whole are the splendid Buteas — 
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B,fro7idosa and superbn, further remarkable for producing a gum corresponding in iU appear- 
ance and properties with kino. The seed of the former is much esteemed by the native prac- 
tioners as an anthelmintic An infusion of the flowers of both these species dye cotton, previ- 
ously prepared with alum, a bright yellow, which may be changed by an alkali into a deep 
redish oranqe. The lac insect is often found on its young branches. The Punga tree fPon- 
gamici or Daiber^ia arhoreaj is one of the most ornamental trees that grows, and the seed 
possess the rare property, in this family, of yielding to expression a fine fixed oil, to which the 
natives attribute valuable medicinal properties as an external application in irruptive diseases. 
The wood is white and appears close grained and firm, but is not so far as I am aware much 
esteemed by the joiner. Roxburgh however says it serves for a variety of economical pur- 
poses. The branches like those of many other Indian trees strike root readily when stuck in the 
ground, and cattle are fond of brousing on the leaves, hence it might be usefully employed as 
fodder. 

The bark and flowers of our Mllletia piscidia, (Galedupa piscidia, Roxb,) have the 
property , when powdered and thrown into water, of poisoning fish. Dalbetgia sissoo affords a 
timber " tolerably light, and remarkably strong, but unfortunately not so durable as could be 
wished. It answers well for various economical purposes; the color is a light grayish brown, 
with darker coloured veins. Upon the whole I scarcely know any other tree that deserves 
more attention, for, when its rapid growth in almost every soil, its beauty, and uses are taken 
into account, few frees can be compared with it"— Uoxb. Z>. lalifolia yields the much admired 
black wood so universally employed for making furniture. Roxburgh observes ** on the Malabar 
coast this tree must grow to an immense size, as 1 have seen planks from thence full three feet 
and a half broad, and if we allow nine inches of white wood to have been on the outside of 
these trees the circumference must have been 15 feet exclusive of the bark." This is the 
Sit-sal of Bengal, but is not so heavy there as that on the Coast of Coromandel and Malabar. 
Some other species of this genus aflford good timber. The only genus of this tribe that remains 
to be mentioned in this hasty review is Pterocarpus, that from which kino and the red Sandal 
or Saunders wood is derived. The species are all trees of considerable magnitude, and those I 
have seen of great beauty. From wounds in the bark of P. Marsupium, Roxburgh observes 
*' there issues a red juice which hardens in the open air into a dark red, very brittle gummy 
resin, on being powdered it changes to a light brown not unlike powdered Peruvian bark. In 
the mouth it melts away like simple gum. Its taste is strongly but simply astringent as much 
60 I think as that of the gum of the Butea, which it much resembles." It strikes a dark colour 
with a chalybeate. '^ The specimen of gum kino in the Banksean herbarium is perfectly like 
this. It is probable these are the same or very nearly allied" Roxb. From the P. Santali- 
nus the red Sandalwood, a timber, chiefly employed by the dyers and colour manufactures, of 
the present day is obtained. 

I have not myself heard of tho timber of these trees being much used, and Roxburgh 
does not mention that of any except P. dalbergioides, which he says grows to an immense size, 
having seen planks 4 feet broad of coloured wood, exclusive of the outside white wood. He 
says it is not unlike Mahogany but rather redder, heavier, and coarser, in grain " that of the 
root is most beautifully variegated, I may say marbled, closer grained, and darker coloured." 
Ainslie states that Vayngie wood P. bilobm or Marsupium, (thev are the same tree) is reckoned 
by the natives very useful " it is of a redish colour and is employed in making doors and win- 
dows, and for other common purposes." From the meagreness of these notices it would app3ar 
the wood of most of them is not much esteemed or is imperfectly known. With these brief 
remarks I close my account of this sub-order, but I trust enough has been said to show its im- 
portance though not to give an adequate idea of its value to mankind. 

Sub-order C.ssALPiNEiE. 

This sub-order consists for the most part of trees and shrubs, rarely herbaceous plants. 
Leaves abruptly pinnate, bi-pinnate or unequally pinnate, rarely simple or bifid, that is, composed 
of 2 leaflets united towards the base ; often furnished with peltate glands on the rachis : stipule, 
free or adnate to the petioi, sometimes armed. Flowers usually bisexual, sometimes unisexuas 
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irregular, foi the most part racemose, large and handsome ; the pedicels often furnished with 
bracteoles. 

Calyx free, generally 5-cleft, imbricated in aestivation. Torus expanded, adnate to the cup 
of the calyx, terminating in a perigynous ring. Corolla more or less irregular, sometimes 
papilionaceous, more frequently the petals are free, expanding, or somewhat rosaceous, occasionally 
wanting, aestivation irregularly imbricative. Stamens more or less unequal, always perigynous ; 
filaments rarely united. Ovary solitary, with several ovules. Legumes I , or several, seeaed, 
dehiscent, or tarely indehiscent, often transversely divided by cellular partitions, more rarely, 
by firm chartaceous laminae ( CathartocarptLS, ) Seed usually compressed, sometimes horizon* 
tal, that is, with the edges not the sides of the cotyledons opposed to the valves, sometimes 
covered with pulp. Albumen usually wanting, but in Cathartocarpus copious, enclosing folia« 
ceotts cotyledons. Embryo straight, cotyledons usually large, plumule conspicuous. 

Though for convenience, I have adopted this as a sub-order ; it seems clear, from the eom- 
plexity of structure observable among its genera, that it can scarcely as it n«w stands be admit- 
ted as such, since the only constant point of difference between it and Papilionaceae rests in 
its straight not curved embryo. The indehiscent cylindrical legumes, firm transverse parti- 
tions, and albuminous seed of the first section of Cassia f Cathartocarpus J point that out as 
a good genus, though it is to be wished it had a more euphonious name. This sub-order is 
divided into three tribes Geoffreae, Cassieae and Detarieae. 

Tribe 8. GROFFRRiE — Corolla papilionaceous or nearly so, stamens monadelphous or dia- 
delphous, perigynous. 

To this tribe only one Indian genus belongs, namely, Arachis, which, with the exception 
of th^ straight embryo has scarcely any affinity with it, being more properly referable to 
Ficieae. It is remarkable for maturing its seed under ground. At first the ovary is supported 
on a short stalk which afterwards elongates to several inches, in a downward direction, until it 
forces the ovary into the soil where it remains and ripens its seed. The plant is much cultivated 
en account of its seed, which, under the name of ground, or pig, nuts are roasted and eat like 
eushew-nuts which they much resemble in taste. They are besides oleagenous a rare occurrence 
in this ord>er. 

Ca«^'ea^.— Stamens distinct, or rarely monadelphous at the base (and then the corolla 
though not papilionaceous is irregular.) 

To this tribe belong many very handsome trees and shrubs, some very useful ones, and 
many more that can scarcely be said to partake of either character. A few examples must 
suffice to illustrate the two first classes — which however I take indiscriminately without attempt- 
ing to classify them. 

Guilandina Bonduc or Bonduccella^ they are the same plant, is a handsome diffuse 
shrub armed with numerous prickles, forming an impenetrable fence. The globular very hard. 
Seed are intensely bitter and esteemed a powerful tonic. The infusion of them is said to be a 
very effectual remedy in cases of intermittent fever, and as such, has been recommended along 
with the extract of Cocculus cordifolius as a substitute for Peruvian bark, and as an excellent 
adjuvant in cases where the cinchona does not agree with the stomach. Caesalpinea Sapan, 
the red wood of commerce, is extensively exported from this country as a dye wood. Hcema- 
toxylon Campechianumy the logwood of commerce, is employed for similar purposes, and in 
habit the two trees are considerably alike. Poinciana is a genus much more remarkable for the 
splendour and beauty of its flowers than for any useful purpose to which it is turned. The 
gaudy princes feather or peacock's pride of this country {Poinciana pulcherienn) is everywhere 
met with, P. ekuior with white flowers is, though less known, a finer plant, the tree itself being 
a very handsome one. Sir W. J. Hooker has figured in the Botanical Magazine one from 
Madagascar P. regia, more remarkable than either for the splendour of its flowers. Ptero- 
lobium lacerans a common jungle shrub of this country is curious on account of its legume, 
which is 1 -seeded, ending in a knife-shaped wing. It is a most thorny plant well adapt^ for 
fences, but rather diffuse— ParAtn^onta, Hardwickia, Jonesia, and HwnboUUia^ are all fine 
plants, but principally interesting on account of the celebrated persona whose names they bear. 
The I'amarind (Tamarindvs indica) on the other hand, is most useful both on account of the 
value of its wood and fruit, but on these it is unnecessary to dwell. I may however mention 
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what is less generally known, that tamarind stones, reduced to fine powder and made into a thick 
paste with water, has the property, when merely smeared on the skin, of rapidly promoting 
suppuration in indolent, or what are called blind, boils. The same powder boiled into a paste 
with thin glue forms one of the strongest wood cements. Cassia is a very large genus con- 
t,^ining some most useful plants, but generally its species are of little value under any point 
of view. The section Cathartocarpus all the species of which are trees and of great beauty, 
ought in my opinion to constitute a distinct genus as proposed by both Willdenow and Persoon, 
but reunited by DeCandoUe. The flowers suiBciently correspond with those of the rest of the genus, 
but the cylindrical indehiscent legumes (vith hard transverse partitions and albuminous ! seed enve- 
loped in pulp (for such they certainly are in C. fistula, C. Roxburghii, C, bacillus Roxb. also in 
C rhombi/olia, Roxb. (if distinct from C, fistula) all tend to their separation from the rest of the 
genus, and I cannot help remarking that were genera generally separated from each other by 
equally sufficient marks, we should have little reason to complain of excessive multification of 
them which is not always the case now. The sweet pulp which envelopes the seed of C, fistula is 
a powerful but mild aperient, a small quantity producing the efiect, it further possesses the 
property of colouring the urine of a deep brown colour, a fact, of which patients requiring to 
use it habitually, ought to be warned, as I have known such refuse to take it, on the supposition 
that it had a tendency to heat the system and excite a bilious habit, even when doing them 
much good. To what extent the other species enjoy this property I am unable to say, in C 
rhombi/olia Roxb. the pulp is bitter. None of the species of true Cassia, have equally pulpy 
legumes, hence it is not to be expected that they should possess similar virtues, but cathartic 
properties of great energy are found in the leaves of several, more especially of those belonging 
to the section Senna, all of which are readily distinguished by their very compressed falcate 
legumes. Of these, the Cassia (Senna) lanceolata and C. elongata are the most important, 
several millions of pounds weight of the dried leaves being annually consumed in Europe, 
exclusive of what is used in this and their native countries Egypt and Arabia. C. obtusa 
a procumbent plant common in this country is used by the natives for similar purposes. Dr. 
Lindley considers the C. lanceolata of Royle's Illustrations and of our Prodromus, which are 
the same plant, distinct from the true C. lanceolata of Forskahl and names it C. elongata. 
He remarks of it, '* the dried leaves form the finest Senna of commerce known by the name 
of Tinnevelly Senna" under ** C lanceolata Forsk" he describes a species differing from ours 
in having a sessile gland above the base of the petiol, and pods, linear, villous, compressed, 
incurved : to this species he appends the following note. 

'* As this sheet was about to be printed ofi^ \ was so fortunate as to meet with the C lan- 
ceolata of Forskahl, in a collection of Arabian plants (No. 71) collected by Dr. S. Fischer, in 
palm grounds in the valley of Fatm^, flowering at the end of February. The leaflets are in 
4 or 5 pairs, never more ; oblong, and either acute or obtuse, not at all ovate or lanceolate, and 
perfectly firee from downiness even when young ; the petiols have constantly a small round 
brown gland a little above the base. The pods are erect, oblong, tapering to the base, obtuse, 
turgid, mncronate, rather falcate, especially when young, at which time they are sparingly 
covered with coarse scattered hairs. The species is therefore quite distinct from C elongata, 
as I at first supposed ; and consequently, excellent as the Tinnevelly Senna is, a sort ot still 
finer quality may be expected from India, as soon as this, the true Senna of Mecca shall have 
been introduced into the Peninsula." 

A variety of other species of this genus are recorded as possessing medical or other useful 
properties, but of these I shall only mention C auricnlata, the bark of which is constantly 
used for tanning and C. sophora and C alata, the latter much cultivated in gardens in this 
country as an ornamental plant, the juice of the leaves of both of which is considered a 
sovereign remedy against ringworm and other similar herpetic eruptions,* a virtue which I 
am much disposed to doubt. Cassia alata is easily known by its pods being apparently nearly 
square through the valves winged on the back. 

• I may here mention that the leaves of the Margosa tree Jzadirachta indicat which in native practice have 
been long used as a remedy against pustular eruptions, have recently been tried to a great extent by a medical 
officer, and found a must efficient application. He reduces the leaves to a pulp by beating them in a mortar, they 
are then fit for u.^e. Applied in this form he says they act like a charm in removing the roost intractable forms of 
Psora and other pustular eruptions. 
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The genus Cynometra aiFords the fruit known and much esteemed in the eastern Islands 
under the name of Nam-nam (C, caulijloraj but which is scarcely known in this country, 
where, though described as a native plant, I suspect it is introduced. It is growing in the spice 
gardens of Courtalhim but [ have never met with it wild. 'I'hose I saw are introduced. 
C. ramiflora is certainly a native of Ceylon, from which 1 have been favoured with fine speci- 
mens by Colonel Walker, it seems equally a native of Malabar as it is figured by Rheede. 

The last genus of this suborder to which I shall allude is Bauhinia, a ^enus named in 
honor of the brothers John and Caspar Bauhin, two celebrated Botanists of the last century, 
and considered by Linnaeus most appropriately dedicated to them on account of the two lobed 
leaves or more properly two twin leaflets of a compound leaf, partially united, giving them the 
appearance of a simple two cleft leaf 

'I'his genus abounds in species, many of them very handsome small trees or large shrubs, 
some are scandent. B. malabarica grows to sufficient size to l>e used as timber tree in Malabar. 
B. racemom fparvaflora Roxb.) a rather common shrub or small tree in India, yields a thick 
bark of which matcnlock-men make their matches. ^* It burns long and slowly without the help 
of saltpetre or any other combustible. To prepare the bark it is boiled, dried and beat. Hopes 
are also' made of the inner rind which is fibrous, strong and durable!^ Roxb.)" B. Fahlii, W. and 
A. (fl. racemosa,Ws\A» and Roxb. not Lam.) is one of the largest species of the genus, " the 
largest and most extensive creeper I have ever seen'* Roxb. — a native of alpine districts. 

I'he leaves are often a foot each way and in the northern districts of the Circars are col. 
lected in quantities great and sold in the bazaars for various purposes, plates, package, &c. I'he 
seeds are eaten raw^ when ripe the taste is like that of cashew-nuts. B. anguina is another 
extensive creeper remarkable for having its stem and branches compressed, that is several inches 
broad and not half an inch thick, it is believed by the natives of Silhet to be a charm against 
snakes and other venomous reptiles. 

Here I conclude my very imperfect sketch of this sub-order remarkable for containing 
many both valuable and curious plants. 

Sub-order Mimosbab. 

This is a large sub-order, consisting principally of tropical plants, or, with very iem excep- 
tions, confined to the warmer regions on either side the tropics. 

The species are either trees, shrubs or herbaceous plants, the former often armed with spines 
or prickles. The leaves are alternate, abruptly pinnate, or hi or tri-pinnate, the pinnae and leaflets 
opposite, often remarkably sensitive, shrinking from the slightest touch. Petiols often glan- 
duliferous, sometimes becoming dilated and foliaoeous on the abortion of the leaflets. 

Flowers regular or nearly so, often polygamous, rarely all bi-sexual ; sepals 4 5, equal, often 
combined into a 4 5 toothed calyx : aestivation valvular or very rarely imbricative. Petals 4-5, 
equal, usually hypogynous, rarely inserted into the bottom of the calyx, sometimes distinct, 
sometimes all more or less united : aestivation valvular or rarely imbricative. Stamens inserted 
with the petals, distinct or monadelphous, as many, or several times as many as the petals. 
Embryo straight, the radicle never being bent along the lobes of the cotyledons : cotyledons 
usually foliaceous, very rarely enclosed in albumen. Podosperm usually flexuose or twisted. 

This sub-order is very distinct from the two preceding ones, especially in the character of 
its flowers, which are here regular, usually approaching to tubular, with valvate aestivation and 
generally hypogynous stamens. The legumes are very various in their forms, and afford excel- 
lent generic characters. In Entada and Mimosa^ they are jointed or separate transversely as in 
the Hedysareae, in Inga and Adenanthera they are long and often remark ably contorted 
towards maturity, the want of which character, combined with its very thick hard woody valves, 
renders questionable the propriety of referring /. Xylocarpa to that .genus. The legumes of 
Acncla are sufficiently various to afford good specific ch iracters, in most they are linear and 
much compressed but in A. arabicUy they are remarkably contracted between the seed. A large 
proportion of the species of this order, are, arboreous, but others are minute herbs, and one 
Indian species (Desmanthus natans) is almost constantly found floating, on water, as its name 
ilijplies, or growing on the muddy banks of tanks or ditches. 
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Considerable variety is also observed in the character of its procjucts. The wood of most 
of the arboreous species of Acacia is exoeerlinyr hard, close grained and heavy, while that of 
Parkia hig^andulosa is comparatively soft and coarse sprained. That of Acacia specioaa is so 
intensely hard that it is wirh difficulty it can he cut with the handsaw. The wood of many is 
dark brown or nearly black in the renire. Many of the species yield very pure |?um, from 
Acacia vera and Arabica, the finest gum arabic is procured. The bark of others is stronsfly 
astringent, some of them yielding the Catechu extract, among these may be mentioned A. fer^ 
rvgenea, A. cafechu, and A. lencocephala. From the hark of all of these, fermented with 
jaggery, an inferior kind of arrack is procured by distillation ; they might all be more usefully 
employed in tanning leather.. The bark of one New Holland species A, melanoxylon is 
imported into Fngland in considerable quantities for that purpose. Of this bark iii 1831, 
there was 39,264 cwt. shipped from Flobart Town for England, and in 1835, the value 
of bark exported from the same. place, was nearly £12,000. This subject therefore seems to 
merit attention in this country where so many species of the genus^ having astringent bark, 
are indigenous. The bark of some of the species of Inga is also very astringent but do not 
seem to be known as such in this country. Here the Inga dulcis or Koorkapilly (see Icon. 
PI. Ind. Or. No. 198) is much employed as a fence, under the English name of * white thoru* 
though a very different plant. 

RsMARKS ON Gknkra AND SpRCiEs. This branch of the 8u!)jftct I regret to say I must 
leave nearly untouched, as the space I can now devote to it, is so inadequate to its extent. This 
however I less regret as a high authority (G. Bentham, Elsq.) has declared the exposition of the 
Indian portion of the order, in our Prodromus, the most valuable work on Leguminosae that 
has appeared since the publication of DeCandolle's Prodromus. To that therefore I refer for 
ail we then knew. Some new genera and several species have been added, but as these might 
require, properly to elucidate^them, probably little short of a whole number and weeks of labo- 
rious application for their careful determination I must for the present leave them undeter- 
mined. To compensate however so far as 1 am able for this deficiency, I shall make a point of 
devoting several plates in each number of my Icones for some time, to the illustration of the 
order; in that work a considerable number of species have been already figured, and as the 
current nural>er (No. 13) will contain several more, I beg leave to refer to it, contenting myself 
for the present, with subjoining the generic character of one new genus and of Edwardsia and 
Taverniera^ two old genera, but only recently added to the Peninsular flora. 



EDWARDSIA, Salivbary. 
S«ib-<)r<ler SoPHOREiB. 

Calyx inflRt«*d-campdnulale, (ibliquelv truncated, ob- 
scurely '5.toothed. Coiolla pHpilionaceous, vixiilum 
somewhat shorter than the winurs, shortly ungiiiculate, 
broadly obovate, emarginHte, angled ut the base. Wing^ 
oblong, unguiculate, narrow, or scanely auricled at the 
base : keel longer than the wing5, obtune, straight, 
somewhat united below, free at the apex. Stamens 
free, filaments glabrous, slightly dilated. Ot^nry nhortly 
stipitute, linear, with several ovules. Style slightly 
incurved, glabrous, dilated at the ba<«p, attenuated at 
the apex. Siigma thin. Legume moniliform, 1-celled, 
2-va1vcd, many-seeded, 4-winged. Seed roundish, estro- 
pbiolate, radicle somewhat incurve'!. 

Treet or shrubs u^ualiy from the Antarctic regions. 
Leaver ex9lipulife, un'q'iolfy pi'tnated^ many-paired, 
the terminal leaflet distant from the last pair, Jnjlores' 
Cfnre racem >'«, racemes axtUari/, laXy fetv-fiowered, 
PedkeU oM-fiawtrtd^ ebfactiolate^ or tmth a stdndate 
braetea. 

The essential character of (his gpnus consis»s in the 
longitudiniUy winjjed legum*^, combined with the char- 
acters of the 8ib-t»rder Sophora, A» my spe'imens 
have the habit of Sophora and possess the character 
taken from the legume well developed, f can hnve no 
doubt of their r^^ally belonsring ti> ihin gnnus though 
not in flower The spe ie?* I catn'>t so well determine, 
it may be new, hut looks as if it might be referred, in 



80 far as characters taken from the folia sre only can be 
relied upon, without much violence to either iS. nitida, 
or E, denudatot but preferably to the last owing to the 
leaves being nearly glabrous. 

Tavbbniera D.C. — Tribe Hedysare<B, 
Cidyx bi-bracteolate at the base, 5 -cleft, sub- bilabiate, 
segments linear, lanceolate, acuminate. Corolla papi- 
lionaceous, vixillum, somewhat obovate, wings small, 
about half the length of the other petals, keel obtuse, 
or obliquely truncated. Stvimens 10, di:idelphous (9 
and 1) straight or inftexed. Style filiform, lontj, fl^xuose, 
deciduous, ovary *i-ovuled : legume flat, consistiuor of two 
l-seeded, joints, the lower joint sometimes abortive, 
stipitiform, the fertile one oval, or orbicular, aculiate, or 
prickled, the sutures on both sides convex. — Suffruticose 
oriental, or In^lian plants. 

Leaves I'SfoUolate — Stipules united at the base, flowers 
rosy coloured or white, afterwards scariose and tub'per- 
sistent, 

T, cunei/oliaf (Arn.) Leaves one foliolate, petioled, 
the upper ones aborting, ihe leaflet cuniato-obovate, re- 
curvedly mucronate, thickish, glabnms or pubescent: 

Eeduucles short from the axils of leafl- sh stiiiu'es, 
earing towards the apex, from I to 4 shortly pedicel- 
late flowers. The legumes with the inferior joint abor- 
tive, stipitiform, the superior one un-qually obovate, 
echinat*', with rij^id^iooked bristles. — Hedysarum cunei^ 
foUum, Koxb. Onohrychis cvneifoUa, D.C. 
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This species, which seems rare in India, has only, sa 
{i\T as I am aware been found in Mysore. It is readily 
known by its prickly fruit, being the only Indian spe- 
cies of the tribe Hedysar9<B having that character. 

AcROCARpus, (R. W.) Am. 
Calyx sub-coriaceous, ebracteolate, campanulate, 5- 
cleft, segments erect, the superior and inferior a little 
larger. Torus covering the tube : Petals oblong, sub- 
conaceous, about equal, sessile, lon^ persistent, insert- 
ed on the mouth of the calyx and a little longer than its 
lobes; astivation sub- imbricate : Stamens alternate with 
the petals, filaments broad at the base, subulate, two or 
three times longer than the petals, straight ; anthers 
oscillatory. Ovary long, stipitate, (stipe free) oblong, 
linear, falcate, pointed, with the short incurved acute 
style, many (about 15) ovuled. Fruit unknown. 



This species is a large showy tree. The trunk of one 
that I saw, I estimated at 50 feet high without a branch. 
Leaves alternate, unequally pmnate, deciduous ; peti- 
oles 4-6 inches, long, round : leaflets 3-4 pairs, lanceo- 
late, acuminated, somewhat unequal at the base, 2-3 
inches long, entire, uale beneath. The flowers largish, 
expanding before the evolution of the leaves, scarlet 
racemose. Racemes speciform, 6-S inches, long, thickly 
covered with flowers, the pedicels a line or line and half 
long, recurved. Stamina nearly an inch long. 

A.fiaxinifolius, Am.— Journal of Zoologv and Bo- 
tany No. 12 Wight's Icones Pi. Ind. Or. tab.' 254. 

Habitat, — The forests of Courtallum flowering in 
February when almost naked of leaves. In this respect 
resembling the Erythrinas. 

The affinities of this genus in the order are not yet 
clearly made out for want of firuit, but Dr. Amott 
thinks it referable to the tribe Cassittt of Casalpinea, 



EXPLANATION OP PLATES. 



78* (81)— 1. Firgilia aurea^ (Lam.) Flowering branch, 

natural size. . i_. i. 

2. A dissected flower. The stamens m this figure 
are incorrectly represented diadelphous: they ought to 
have been shown monadelphous at the base and free 
above. 

3. Anthers back and front views. 

4. Ovary cut vertically. 

5. A cluster of pods full grown— naftiraZ size. 

6. A seed in situ and 7. The same detached — natural 

size. 

8. A seed cut vertically, showing the incurved radicle 
of CurvembrycR. 

9. The cotyledons removed from the testa — with the 
exceptions mentioned^ all more or less magnified. 

79 (82)— 1. Tephrosia suberosa, (D.C.) Flowering 
branch — natural size. 

2. A dissected flower, stamens diadelphous. 

3. Stamens back and front views. 

4. A portion of the ovary cut vertically. 

5. A portion of a legume opened to show the seed 

in situ. . , « r,« 1. 

6. A seed— no/wroZ «ire— 7and8. The same dis- 
sected. 

80 (79)— 1. Besmodium rufescens. Flowering branch, 
natural size. , , r i. 

2-3. A dissected flower, petals detached from the 
ovary and calyx. 
4.' Anthers' back and front views. 

5. Ovarv cut vertically. 

6. A portion of a legume showing its jointed struc- 
ture, two of the cells opened lo show the seed in situ, 

7-8. Dissected seed. 

9. A portion of a leaf to show the hairs— oZZ more or 
less magnified. 

81 (84)— 1. Cyanospermnm tomentosum, (W. and A.) 
Flowering branch — natural size, 

2. A flower partially dissected— the lobes of the calyx 
removed to show the insertion of the petals, stamens 
and ovary. 

3. Anthers back and front views. 

4. The ovary opened, 2-ovuled. 



5. A legume opened, 2-seeded, seed blue (hence the 
generic name). 

6. A detached seed. 

7. The same cut transversely. 

8. Seed cut vertically, to show the curred embryo. 

9. Cotyledons removed firom the testa — all more or 
less magnified. 

82 (78)— 1. Pterocarpus Wafltciii, (W.andA.) Flow- 
ering branch — natural size. 

2. A dissected flower. 

3. Stamens. 

4-5. Ovary cut vertically and transversely. 

6. A legume. 

7. The same cut vertically, 2-celled and 2-seeded, 
showing that half the ovules have aborted. 

8-9-10. A seed dissected — all more or less magnified. 

83 (83)— 1. Cassia Roxburghii, (D.C.) Flowering 
branch — natural size. 

2. Calyx, stamens, and ovary, in situ — filaments not 
united. 

3. The petals detached nearly regular. 
4-5-6. Anthers of different forms. 

7-8. Ovary cut transversely and longitudinally. 

9. Portions of a legume, cylindrical, with its trans- 
verse division. 

10. Another portion with a seed in situ. 

11. A seed — natural size. 

12. The same cut transversely, showing the foliaceous 
cotyledons and copious albumen by which they are sur- 
rounded. 

84 (80)— 1. Adinanihera pavonina, (Lir.n.) Flowering 
branch — natural size. 

2. A flower expanded. 

3. The same, the petals removed to show the calyx, 
stamens and ovary. 

4. Anthers, showing the glandular appendage whence 
the generic name is derived. 

5-6. The ovary cut transversely and vertically. 

7. A legume as it appears during dehiscence. 

8. A seed. 

9. Cut vertically, to show the radicle and pluinula. 

10. Cut transversely. 

11. Kinbrvo detached. 



♦ Owing to an oversight in numbering the plates of this tribe they are erroneously arranged : 
lubling the error to be corrected in binding, 1 have numbered the explanations as they should si 



enabling 



with the view of 
stand in ihe series. 
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LVIL— ROSACEiE. 

In extra tropical Botany this is a most important order, but within the tropics of very. 
secondary consideration, owing to the small number and inferior value of its tropical species. 
In Europe and the temperate regions of Asia and America they abound, and those of the 
former countries supply us with nearly all our finest fruits. J'he order is divided into different 
sections or sub-orders. To Potentillae belong^ strawberries and raspberries: roses to Roseae: 
cherries, plum^, peaches, nectarines, apricots and almonds to Amt/gdaleae : apples, pears, quinces, 
medlars, and the fragrant hawthorn, in all their endless varieties to Pomeae, Tliis, thrrefore, 
like Legumiffosae, as the preceding enumeration of tribes will show, is a very polymorphous 
order, and not easily reducible within the limits of a definition, however extended, and 
like it, has been divided by some into tribes, by others into sub-orders with detailed characters, 
and lastly, by Bartling and G. Don into several distinct orders. DeCandolle retains them as 
one, gives the following character of the whole order, but I fear that, in doubtful cases, it would 
scarcely enable one with certainty to determine whether the plant under examination really 
belonged to this order : as however such examples are not of frequent occurrence, it being 
easier lo recognize than to define the order I give it nearly as he does. 

Sepals usually .5, more or less combined into a tube and thence 5-lobed, generally persist- 
ing, free, or adherent with the ovary. Petals of the same number, rarely wanting, inserted upon 
the calyx ; aestivation imbricated, mostly regular. Stamens inserted with the petals, usually 
indefinite; filaments with an incurved aestivation; anthers 2-ceIled, opening longitudinally. 
Carpels numerous, sometimes reduced and solitary, sometimes united among themselves or with 
the tube of the calyx, apparently forming one ovarium. Ovaries 1 -celled, style simple, dilated 
upwards into variously formed stigmas, frequently lateral, distinct, or rarely combined. Seeds 
one or two, rarely more in each carpel, erect, or inverted, exalbuminous (except in JVeillea and 
Hirtella). Embryo straight. Cotyledons leafy or fleshy — Herbs or trees. Leaves alternate, 
simple, or compound, with 2 stipules at the base. Inflorescence various. 

To understand this character fully some study is required. Carpels numerous, applies to 
the fruit of the raspberry, strawberry, rose &c., which is made up of a congeries of small carpels, 
each having its own style and stigma, and each except in the rose becoming a drupe in minia- 
ture, that is, a soft juicy or pulpy fruit, with a single hard stone in the centre. The sloe, and 
its numerous cultivated varieties, (plums of all kinds) the cherry, the almond, the peach, the 
apricot &c., belong to the reduced and solitary forms. To the 6rst of these divisions, carpels 
numerous, belong the tribe Dryadeae or Potentilleae, the second, carpels reduced, applies to 
Amygdaleae. The third set, those namely, having the ovaries united among themselves or with 
the tube of the calyx embraces the Pomaceae or apple tribe, which has 5 one-celled ovaries, all 
united with the fleshy calyx, by which they are enclosed, and finally become a single fleshy suc- 
culent fruit. In the Rose the carpels are numerous, enclosed within the fleshy tube of the 
calyx, which, is contracted at the apex and as it approaches maturity finally becomes nearly 
a shot sac, and may almost be compared to a berry, except that the seed are not enveloped in 
pulp, as in the gooseberry. The carpels are inserted into the tube of the calyx and the long 
slender style projects beyond the orifice. Notwithstanding the very remarkable difference 
between the fruit of a rose and a strawberry they are yet placed to the same division of the order, 
nhmeiy ^ Rosacecie proper. This may be explained by comparing the calyx of both to a purse; in 
the rose the seed are attached to the bottom inside and enclosed by it ; while in the strawberry 
it is as it were inverted, pushing the carpels beyond the mouth, that is, the ring of the calyx, 
and allowing them to ripen exposed to the air and light. (See Icones Nos. 38 and 230, Rom 
and RubfiS) The fleshy edible part of the apple, pear, quince &c., is the thickened fleshy tube 
of the calyx. 

Having premised these general explanations of the structure of the fruit of the order as a 
whole, I shall now transcribe Dr. Lindley's characters of Rosaceae and the three sub-orders 
into which he divides this tribe, namely, Pomaceae, Amygdaleae and Sangesorbeae, adding 
under each, the properties, appertaining to it. 
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Rosacea E. The Rose tribe. 

^' Calyx 4 or S-lobed^ with a disk either linening the tube or surrounding the orifice ; the 
fifth lobe next the axis. Petals 5, perigynous, equal. Stamens indefinite^ arising from the 
calyx^ just within the petals, in aestivation curved inwards; anthers innate, 2-celledy bursting 
longitudinally. Oi^arte^ superior, either solitary or several, 1-celled, sometimes cohering into a 
plurilocular pistil ; ovules 2, or more, suspended, very rarely erect ; styles lateral ; stigmas 
usually simple, and emarginate on one side. Fruit either I -seeded nuts, or acini, or follicles 
containing several seeds. Seeds suspended, rarely ascending. Embryo straight, with a taper 
short radicle pointing to the hilum, and flat cotyledons. Albumen usually almost obliterated 
when the seeds are ripe ; if present fleshy. — Herbaceous plants or shrubs. Leaves simple or 
compound, alternate, usually with 2 stipules at their base." 

Under this order Dr. Lindley ranges the rose, the raspberry, bramble, and strawberry, 
the Dryas and Agrimony, meadow sweet fSpiraaJ and many others in which numer- 
ous pistils with lateral styles are observed, the rose itself being to all appearance the most 
anomalous of the tribe, owing the extension of the tube of the calyx and the contraction of its 
orifice enclosing and concealing the carpels, which in most of the others are exposed. The 
genera naturally divide themselves into four groups — 1st. Roseae, distinguished as above by its 
tubular ventricose calyx enclosing the ovaries— 2d. Potentilleaeyhy its numerous ovaries seated 
on an elevated fleshy receptacle — 3d. Spircece, by its definite ovaries (about 5) each with a ter- 
minal style and several ovules ; follicular fruit, with two rows of suspended seed in each follicle : 
aud lastly, Quillaieae like Spircece but trees, having winged seed, with simple, not lobed leaves, 
(all American.) 

Geographical Distribution. Principally natives of temperate or cold climates of the 
northern hemisphere. The species found within the tropics are natives of high hills, where the 
temperature is reduced by elevation. Such is the case with all those found in the Indian penin-* 
aula, figures of several of which will be found in the 12th number of my Icones. 

Properties and Uses. No rosaceous plants are unwholesome and some of them furnish 
us with most delicate fruit. In the plant the astringept principle generally predominates and in 
the Tormentilla so intensely that its roots are even used for tanning leather, some of them are 
reckoned febrifuge and have been administered as substitutes for Peruvian bark ; Brayera an 
Abyssinean plant is said to be one of the most powerful anthelmentics in the world, it being 
stated by Brayer its discoverer, that, two or three doses of its infusion are sufficient to cure the 
most obstinate cases of tapeworm. Rosaceae are however best known for the beauty and fra- 
grance of the type of the family, the Rose, and for their fruit, of which the strawberry, rasp- 
berry, and blackberry, are the most esteemed. Some of the Indian species of Rubus even in 
their uncultivated state produce very passable fruit, which might be greatly improved by 
culture and certainly merit a trial. Judging from the great advances which within these few 
years have been made in the culture of the rose in this country, we have strong reason to hope 
for most ample success in this attempt. The strawberry is now cultivated to a considerable 
extent about Hyderabad and Bangalore and has even succeeded in producing fruit in Madras, 
but as yet our attempts at culture have not been crowned with much success. 

Sub-order Pombae. The Apple tribe. 

* Calyx superior, 5-toothed; the odd segment posterior. Petals 5, unguiculate, inserted 
in the throat of the calyx ; the odd one anterior. Stamens indefinite, inserted in a ring in the 
throat of the calyx. Disk thin, clothing the sides of the tube of the calyx. Ovaries from I to 
5, adhering more or less to the sides of the calyx and each other ; ovules usually 2, collateral, 
ascending, very rarely solitary ; Styles from 1 to 5 ; stigmas simple. Fruit a pome, 1 to 5- 
celled, seldom spuriously 10-celled ; the endocarp either cartilaginous, spongy, or bony. Seeds 
ascending, solitary. Mbumen none ; embryo erect, with flat cotyledons, or convolute ones in 
Chamameles, and a short conical radicle. — Trees or shrubs. Leaves alternate, stipulate, simple^ 
or compound. Flowers in terminal cymes, white or pink." 
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Affinitibs. These differ from the preceding by the adhesion of the ovaries with the sides 
of the calyx and more or less with each other. *' The fruit is always a pome ; that is, it is 
made up of a fleshy calyx adhering to fleshy or bony ovaries, containing a definite number of 
seeds. Pomeae are principally distinguished by their ovules being in pairs and side by side, 
while Romceae, when they have two or more ascending ovules, always have them one above the 
other. Cultivated plants of this order are very apt to produce monstrous flowers which depart 
sometimes in a most remarkable degree from their normal state : nor can any order be more 
instructively studied with a view morphological inquiries, particularly the common pear when in 
blossom. A remarkable permanent monster of this kind with 14 styles, 14 ovaries and a calyx, 
with 10 divisions in two rows is described in the Revue Encyclopedique, thus exhibiting a tend- 
ency on the part of Pomeae to assume the indefinite ovaries and double calyx of Rosaceae, I 
have seen a Prunus in a similar state" — Lindley. 

Gbographical Distribution. Plants of this sub-order abound in Europe and northern 
Asia, a few are found in the mountains of India. Two species of Photinea are found in the 
Indian peninsula and Ceylon, and the L^quat {Ei-yoboCria) is generally cultivated in India, and, 
besides yielding a fine fruit, is found very useful as a stock on which to graft the apple. The 
apple also thnves well and produces good fruit not only in the cooler parts of the Peninsula, 
but even in Madras, where several fine apples have been ripened. 

Propbbtibs and Usbs. The apple and pear are too generally known and esteemed to 
require more notice here than that of being named. In this country the Loquat is also pretty 
well known though scarcely so well as it deserves. The two species of Photinea are almost 
unknown but with the view of extending our knowledge of them I have figured both, one here, 
^nd the other in the Icones. Should they be found to thrive on the plains they may prove 
useful as stocks for grafting on, none of the other genera are known in this country. 

Sub-order Amygdalbae. The Almond tribe. 

^^ Calyx 5-toothed, deciduous, lined with a disk ; the fifth lobe next the axis. Petals 5, 
perigynons. Stamens io, or thereabouts, arising from the throat of the calyx, in aestivation 
curved inwards ; anthers innate, 2-celled, bursting longitudinally. Ovary superior, solitary, 
simple, 1 -celled; ovules 2, suspended; styles terminal, with a furrow on one side, terminating 
in a reniform stigma. Fruit a drupe, with the putamen sometimes separating spontaneously 
from the sarcocarp. Seeds mostly solitary, suspended, in consequence of the cohesion of a 
funiculus umbilicalis, arising from the base or the cavity of the bvary, with its side. Embryo 
straight, with the radicle pointing to the hilum ; cotyledons thick ; albumen none. Trees or 
shrubs. Leaves simple, alternate, usually glandular towards the base. Stipules simple, mostly 
glandular. Flowers white or pink. Hydrocyanic acid present in the leaves and kernel." 

Affinities. To this sub-order all our stone fruit belong : the sloe and its numerous deriv- 
atives, the almost endless variety of plums : the cherry in all its various forms : and the almond 
from which, according to some, cultivation has elicited the various kinds of peaches, nectarines, 
and apricots, but which others consider distinct species. They are distinguished from the two 
preceding orders by the fruit being a drupe (a succulent stone fruit) by their bark yielding gum, 
but most remarkably by the presence of Prussic or Hydrocyanic acid. To Leguminosae they 
approach through Detarium which has a drupaceous fruit, but are separated by their regular 
petals and stamens, by the position of the odd sepal and by the presence of Prussic acid. <' It 
is not a little remarkable that here, where we have a close approach to the structure of Mimoseae, 
in Leguminosae, we have also the only instance among Rosaceae of an approach to the property 
possessed by that sub-order of the bark yielding gum ; the peculiar astringency of some species 
is also analogous to that of Acacia catechu and the like." Lindley. 

Geographical Distribution. None of the species of this sub-order are known to exist 
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in the southern portions of India, but a few are found on the Himalaras, and two species of 
Polyodontia in Ceylon, generally they are confined to the colder regions of the northern 
hemisphere. The peach has been introduced into India and in some places thrives well, pro. 
ducing fine fruit, but this is (he only one of the tribe I have heard of yielding good fruit in 
this country. I have seen plum trees but have not seen the fruit. I do not recollect of ever 
having met with a cherry tree or a cherry in India. 

Proprrtiks and Usrs. To dwell on these here would be out of place since none of the 
species are to be had in this country, but it may be mentioned as^ain that both the leaves and 
kernels of some of the species produce Prussic acid in such abundance as to become poisonous 
to cattle that brouse on them, and it m^y equally be mentioned that Prussic acid i« the most 
immediately destructive of life of all vegetable poisons ; a few seconds often sufiicing for its 
total extinction when the acid has been sufEciently concentrated. 

Notwithstanding this intense energy of action it hds yet been beneficially employed in medi- 
cine for the treatment of some diseases, generally, of an obstinate or nearly incurable character. 
More recently it has been tried in a case of Hydrophobia in very large doses and seemed to have 
arrested the proj^ress of the animal poison, as the patient completely recovered the powers of 
deglutition, but finally died of Typhoid symptoms, apparently induced through the exhaustion 
caused by the combined action of two such powerful poisons on the system. First by the dele- 
terious effects of the animal one, which had never been overcome, until met by this more 
energetic vegetable one, and then by the enormous doses of the Prussic acid which were so 
powerful as at one time nearly to destroy life within a few minutes after administration. The case 
though it finally terminated fatilly, yet holds out a hope of cure in that hitherto incurable 
malady Hydrophobia, since, it goes far to prove the effinency of the one poison to overcome or 
counteract the deleterious effects of the other on the living animal fibre. To Prussic acid 
Noyeau owes its peculiar flavour, and that fact should mdke people cautious not to use much of 
a l^iqueur, depending for its excellence on so active and dangerous an ingredient, so active 
indeed, that merely smelling the concentrated acid is enough to endanger or even to destroy 
life. 

Sub-order Sanguisorbbab. The Burnet tribe. 

^^ Flotvers often anisexual. Ca/^4? with a thickened tube and a 3-4 or 5 lobed limb, its 
tube lined with a disk. Petals none. Sfamen^ definite, sometimes fewer than the segments of 
the calyx, with which they are then alternate, arising from the orifice of the calyx ; anthers 
2-celled, innate, bursting longitudinally, occasionally, l-celled, bursting transversely. Ovary 
solitary, simple, with a style proceeding from the apex or the base; ovule solitary ^ always 
attached to that part of the ovary which is next the base of the style. Stigma compound or 
simple, jyut soluarfy enclosed in the often indurated tube of the calyx. Seed solitary, sus- 
pended or ascending: embryo without albumen ; radicle superior or inferior. Cotyledons large, 
plano-convex. ^Herbaceous plants or undershrub^, occasionally spiny. Leaves simple and 
lobed, or compound, alternate, with stipules. Flowers small, often capitate.'' 

This sub-order is one of very inferior note and may even be doubted whether it ought to 
remain here. ALchemilla vulgaris or lady's mantle is a native of the higher hills of In lia and 
Ceylon, but so far as I am aware none of the other genera are found in southern India This 
is the only tribe of Rosaceae found at the Cape of Gjoi Hope. They are very commDu in 
Europe in open heaths and exposed situations. The celebrated Frederick Hoffman states that 
*' a decoction of jilchemilla vulgaris has the effect of restoring the faded beauty of ladies to its 
earliest freshness." 

I copy this piece of information as I am enabled to add that the plant in question is a native 
of the Neilgherries, and doubtless may be had there in sufficient quantity to admit of the expe- 
riment being tried, if we can only find fit subjects among our fair ones on whom to make the 
experiment. 

Remarks on Grnrra and Specirs. In an order to which, bo far as the Indian flora is 
concerned, so few of both belong, much space need not be devoted to this head. In the Fenin- 
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Bular flora, 6 genera are enumerated, only two of which are not found in Europe Photinia 
and Eryobotria, since the publication of our work one {Alchemilla) has been added to the con- 
tinental flora and two to the Ceylon one, namely, Agrimonia and Alchemilla, and what is 
remarkable the species are identical with European ones. To these may be added, I believe, 
two of the sub-order Amygiuleae from Ceylon of which I have specimens, but the fruit too 
young to enable me with certainty to identify the genus, though, I think it may with considerable 
confidence be referred to Blunve's genus Polyodontia ; as, in addition to the similarity of the 
flowers, the leaves have the two glands on the under surface near the base. In Nepaul this 
order is comparatively abundant. From that country there several species of Spircea^ many of 
Potentilla, one or two of Geum, several of Cerasus, one or two of Prunus, one of Pyrits &c., 
and from the same tract of country Royle's Prinsepia^ a genus which Messrs. Royle and Lind- 
ley refer to Chrysobalanea, but which, so far as 1 can make out from his not very perfect figure 
and character strictly belongs to Amygdaleae, and but for the baccate fruit might pass very 
well for a Prunus ;wYience I am disposed to infer that these two genera are very nearly allied, and 
that Lindley is premature in departing from the generally received opinion, that Chrysobalanece 
are but a section of Rosaceae. That Prinsepia does not belong to ChrysobalanerB is shown by 
its style being terminal not arising from the base, and by its pendulous, not erect ovules. It 
diffisrs from Cerasus and Prunus by having a baccate, not drupaceous fruit. Dr. Lindley pro- 
poses to remove the section Sorbifoliae from Spiraa, and form for them a distinct genus under 
the name of Schizonotus, His reasons for this separation are not stated by himself but Meisner 
assigns the following brief character. '* Stamina disco calyce ubique adnato inserta, ovaria 5 
connata stipitata. C^et spirsese" one species only I have examined Sp, ( Schizonotus) Lindleana ? 
and find that he (Meisner) has in that definition missed the only character of any value, namely, 
the position of the ovules. In Spircea they are superposed, sometimes only two, sometimes seve- 
ral, but in Schizonotus Lindleana there are several 10 or 12 all pendulous from the apex of the 
cell of the ovary. This structure added to the very different habit seems to afford good grounds 
for the formation of a new genus. In it the ovaries are not stipitate. 



POLYODONTLA, Blume. 

Calyx inferior, campanulate, 6-toothed, deciduous: 
petals G-minute, inserted on the margin of the calyx : 
stamens numerous, (12-18) about equal, inserted with 
the petals: ovary free, 1 -celled, with 2 pendulous ovules: 
style one : stigma peltate : drupe reniform, dry, 1 -seeded: 
embryo exalbuminous, inverse. 

Leaves alternate, entire, exstipulate, usually furnished 
beneath, with two glands near the base : racemes axil- 
lary and lateral, solitary, or several together, tomentose, 
flowers smaU, 1 bracteated. Q*' Chnus hocci vix aU Amyg^ 
dalo differre mdeiur" Blume.) 

P. arboreoy (Bl.) Leaves alternate, oblong, entire, ex- 
stipulate, bi-glanduLar, beneath near the base : racemes 
axOlary and lateral, solitary, or several ; tomentose. — 
Blume, Bijdr. p. 1105. 

Hab. — Alpine forests in Java. 

P. f Ceylamcoy (R. W.) Leaves from elliptic very ob- 
tuse at both ends, to sub-orbicukr, glabrous, when dry. 



of a rusty brown colour beneath, racemes axillary, soli- 
tary, (always ?) about the length of the leaves, covered 
with short appressed hairs : flowers small, petals 6 reflex- 
ed, externally very hairy round the margin. 

Ceylon in forests above Nvmbady. 

My specimens were taken fit>m a tree by the roadside, 
near the highest point of the ascent towards Newera 
EUia. 

P. f WalktrO, (R. W.) Leaves oblong ovate, sub-acu- 
minated, glabrous above, and with the young branches 
tomentose beneath, afterwards becoming glabrous, racemes 
axillary, solitary, petals and rachis densely clothed, with 
short rusty coloured tomentum. 

Ceylon, — Communicated by Colonel Walker. 

This species seems nearly allied with the Java one, but 
differs in having the ramim and leaves tomentose. It 
certainly appears distinct from the preceding, but as I 
have only a solitary specimen I am not enabled to give 
more penect distinguishing characters. 



EXPLANATION OF PLATE 85. 



1. PotenOUa Kleinian, a small flowering plant— noturaZ 
size. 

2. An expanded flower. 

3. The same partially dissected. 

4. Stamens. 



5. The ovary cut vertically, showing the attachment 
of the carpels to the sur&ce of the receptacle. 

6. A detached carpel. 

7. The same cut vertically. 

8. Cut transversely. 

9-10. Portions of a leaf m^gnified^ 
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EXPLANATION OF PLATE 86. 

1. PhoHana notoniana^naiural size. 7. Ovary cut transversely, 2-ceIled, and two ovules n 

2. An expanded flower, side yiew. each. 

3. Front view. 8. A fruit nearly mature cut transyersely, two of the 

4. The same dissected, showing the stamens and the ovules aborted. 

ovary forcibly detached from the cidyx tube. 9. A seed— noftira/ size, 

6. Stamens. 10. Magnified. 

6. The ovary cut vertically, showing its cohesion with 11. Cut transversely. 
the calyx. 12. Cut vertically. 

13. Cotyledons and embryo detached. 

LVIII.-SALICARIEiE. 

In most modern works on Botany this order occurs under the name of Lythrariae, owing, I 

E resume, to the genus Salicaria^ having been reduced to the older one Lythrum. We have 
owever retained older name Salicarieae in our Pralromus, and I continue to adopt it from not 
feeing adequate grounds for changing an already estabhshed name of an order, because the genus 
on which it was originally founded is reduced. 

As compared with the three preceding orders this, though abounding in species, is one of very 
secondary importance to mankind, consisting, as it does, for the greater part of low herbaceous 
plants, mere weeds, and inconsiderable shrubs, the latter, more remarkable for their gaudy flow* 
ers than for any value in an economical point of view that attaches to them. Of the herbaceous 
division the stems are for the most part 4-8eeded, often with acute angles, the shrubby ones on 
the contrary have round branches, or if at Erst square, with obtur^e angles. The leaves are 
opposite, sometimes verticelled, and occasionally, though rarely alternate, sessile, or tapering 
into a short petiol, stipules none. The flowers are bi -sexual » rej^rular, axillary, or aggregated, 
or cymose, sometimes by the abortion of the floral leaves towards the extremities of the 
branches, apparently spicate or racemose. It is divided into two sub-orders Lythrariae and 
Ceratophylliae. 

Sub-order Lythrariab. Juss. 

Calyx tubular or campanulate, lobed, the lobes sometimes with intermediate accessory 
lobes or teeth : aestivation valvate. Petals alternate with the lobes of the calyx, usually very 
deciduous, sometimes wanting. Stamens inserted a little below the petals, equal in number to 
them, or 2-3-4-times as many, rarely fewer: anthers introrse, bi-locular, b>irsting longitudinally. 
Ovarium superior, 2-4-celled ; ovules numerous: style usually filiform, rarely very short: stigma 
usually capitate. Placentse in the axis. Capsule membranous, surrounded by, but not com- 
bined with the calyx ; usually I-celled by the obliteration of the dissepiments, bursting longi- 
tudinally or irregularly. Seeds numerous, small. Albumen none. Embryo straight : radicle 
next the hilum : cotyledons flat and foliaceous. 

Affinities. This order seems nearly allied in many respects to Onagrariae, from which 
however it is separated by its free, not adherent ovary. This circumstance further entitles it to 
rank next Ros<xceae in preference to those orders in which the calyx adheres to the ovary. I 
copy the following remarks from Lindley's Natural System, 2d edition, as exhibiting the best 
view of its affinities I have met with. 

^' In many respects this order resembles Onagrariae, from which the superior ovary and 
many ribbed calyx distinguish it; also Melastomaceaey from which the superior ovary the vein- 
ing of the leaves, and the aestivation of the stamens divide it. With Labiatae it has often a 
resemblance in habit but this goes no further. Malvaceae^ however, appear to be the plants to 
which Lythraceae most nearly approach, as is indicated by Lagerstraemea and Hibiscus^ as well ^ 
as by Lythrum itself and Napcea. Their strictly perigynous stamens place them in a widely 
different affinity according to the French school. Their resemblance to Celastraceae is com- 
.pletely established by the genus Adenaria^ 
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Geographical Distribution. This order has a wide range, Europe, Africa, Asia and 
America, have indigenous species, one only, however, and that the common European Ly thrum 
Salicaria has been found in New Holland. In India they abound, no fewer than 24 being 
already enumerated as belonging to the Peninsular flora, exclusive of two species of Cerato- 
phyllum which most Botanists now remove from this order. These are distributed under 8 
genera, the most prominent of which, as regards the number of species, is certainly Ammannia, 
but by far the most ccmspicuous as regards the species themselves are Lagerstraemea and 
Grisleay while Lawsonia is more common and much admired on account the fragrance of its 
flowers. 

Propbrtibs and Usbs. These are with few exceptions unknown or unimportant. Some 
species are astringent. The flowers of Orislea tomentosa mixed with Morinda are used to dye 
red. The leaves of Lawsonia alba have the property of staining the skin and nails of a deep 
orange colour, and are constantly employed by the natives for that purpose. It is much cultiva- 
ted as a fence perhaps as much on account of the fragrance of its flowers, as for its fitness in 
other respects for the purpose for which it is ostensibly employed. 

The Lagerstraemias are all trees or shrubs and remarkable for the beauty of their flowers. 
L. reginne is the most conspicuous, but L. parviflora and microcarpa perhaps the most beau- 
tiful when in flower. The only species of jimmannia, deserving notice is A, vesicatoria, Roxb. 
the leaves of which are so acrid that when bruised and applied, like a cataplasm, to the skin 
they very quickly blister it. When bruised they exhale a strong muriatic odour which is the 
best mark by which to distinguish the plant, but unfortunately is only applicable to the recent 
state. 

RsHfARKS ON Obnbra AND Spbcirs. This sub-order divides itself into two sections, 
Lythreae and Lagers^raemiae. The former of these is widely distributed the latter are almost 
entirely tropical. Of the first division 7 genera are enumerated in the Peninsular flora : of 
these, Rotala, Ammannia and Ne/icea are very imperfectly distinguished by the characters now 
assigned to them thou&^h they afford good ones. In the llthand 12th number of my Icones 
under plate 217, will be found an attempt to remodel these genera. According to the plan 
there sketched the pentandrous species of Ammannia are united with Rotala on account of the 
uneven number of their petals, stamens, and cells of the ovary: Ammannia^ is limited to those 
species of the present genus having 4 petals, 4 stamens, and a 2-celled ovary : those having 
4 stamens, 4 petals, a 4-cleft calyx, without accessory teeth s^nd a 4-celled ovary, form a new 
genus under the name of Mirkooa: while those having twice as many stamens as petals, with 
half the number of cells to the ovary comprising, I believe, the whole of DeCandolle's section 
Dyplostemoneae I propose to refer to Nescea, 

This last, the essential character of which is to have twice as many stamens as lobes to the 
calyx, and ought to have half the number of cells to the ovary that it has petals, presents an 
anomaly not easily explained. In A^. trifiora I found the centre flower with a 4-lobed calyx, 
and 4-celled ovary, while the lateral ones had a 6-lobed calyx and 3-celled ovary. Is the 
difference owing to the union of the parts of the flower causing a reduction of half their num- 
ber? The objection to this view is found in Ammannia octandra, all the flowers of which have 
4 petals, 8 stamens, and a 4-celled ovary. My solitary specimen of Nescea trijlora a figure of 
which will appear in the I3th number of Icones, does not enable me to follow out the investi- 
gaiion, I am therefore constrained to leave for future enquiry the merits of the genus as here 
constituted, and also whether the theory proposed be tenable. Generic characters taken from 
the bracteal appendages I consider of secondary value as all have them more or less distinctly, 
some species of Ammannia^ perhaps, being exceptions. JSTescea certainly is not. 

When I proposed the distribution here sketched I had not examined the whole order, and 
fear that I have committed an error with reference to Mirkooa, That it ought to be removed 
from Ammannia I do not entertain a doubt, but that it ought to form a distinct g^nus may be 
questioned. I had not then carefully examined it, in comparison with the genus Ameletia, nor 
re-examined my genus JVimmonia (by mistake called Nimmoia), as I have since done aided by 
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excellent specimens communicated by Mr. Nimmo himself^ and find it truly referable to this order. 
The result of this examination has led to the conclusion that, with a slight extension of thecha* 
racter, all three genera might be reduced to one. Ameletia indica is not apetalous, the petals 
are small resembling those of Rhamneae, but they are present and seem to have been mistaken for 
the tooth-like processes of most of the other genera of the order^ but which in it can scarcely be 
said to exist ; its character therefore ought to have been petals 4, minute, stamens 4, ovary 2-celled, 
capsule 2-vaIved, dehiscence septifragal. Nimmonia only differs in having larger petals in both 
they are marcescent. Mirkooa however differs from both in having a 4-celIed ovary and a 
4-valved capsule, but the dehiscence is septifragal as in the other and the petals are equally mar- 
cescent, hence the only difference rests in the ovary and capsule, which might be easily adjusted 
in the generic character. Having premised these explanations I now substitute for the classifica- 
tion in the Icones the following series. 

1. Calypc 3-5 cleft. Petals 3-5. Stamens 3-5. Ovary 3-celled. Capsule 3-yalyed, ) Rotal^ 
septifragal ) Ammanma^ partly. 

2. Calyx 5 -cleft, the sinuses furnished with accessory teeth, petals 4 or ? (by abor- 1 

tion) Stamens 4, ovary 2-celled: capsule opening irregularly transversely, (the vAmmahhia. 
upper part Mling away) J 

3. Calyx 4-cleft, without accessory teeth, petals 4, stamens 4, ovary 2 or 4-celled. 1 Abieletia. 
Capsule 2 or 4-valved, septifragal, (flowers in bracteated spikes, calyx bi-brac- ^MirhooOy W. and A. 
tiolate) ) Nimmonia^ R.W. 

4. Calyx 4-6-cleft, with accessory teeth in the smuses, petals 4-6, stamens 8-12, f^NES^sA. 

ovary d-4-celled..... | ilmmonnta, partly. 

None of the other genera of the order require notice. To Lagerstraemia I have added 
one new species L, microcarpa (Icones PI. In. Or. tab. 109) which we had formerly confounded 
vvith Roxburgh's L. parviflora. Icon. tab. 69. The latter species has a large fruit while that 
of my new species scarcely exceeds the size of a pea. 

The sub -order Ceratophylliae differs so widely in habit and approaches so little in struc- 
ture, that I cannot help following the footsteps of most modern Botanists in excluding it from 
this place. « 

ROT ALA, Linn. (W. and A.) 2. A, tenuis, (R. W.) Shrubs somewhat procumbent 

R. verticeUarus, (Linn.) calyx 3-5, lobed, petals and sta- *? ^^^ \^\ afterwards erect, m<wt slender leaves oppo- 

mens 3-5 : leaves verticelled. Icon PI. Ind. Or. tab. 260. ^^^, orbicular, spikes terminal, flowers sobtary, longish^ 

R, Roxburgiana, (R.W.) calyx 5-lobed, petals and pedicelled, from the axd of a hnear bractea; bracteoles 

stamens 5, leaves opposite.— Wight— Icon. PL Ind. Or. We • stamens included ; style projecting : stigma large : 

tab. 260,^Ammafmiapentandra, Roxb. D.C. PnxLW. and ^aps^^ 2-valved-Icon. PI. Ind. Or. tab. 258. 

A. Prod. 3. A. flaribunda, (R. W.) Erect, very ramous, leaves 

R.fimbriata, (R.W.) calyx 5-lobed, petals and sta- alternate, sessile, cordate at the base, linear, lanceolate : 

mens 5 : petals fimbriated on the margin, leaves oppo- spikes terminal, few-flowered : flowers short, pedicelled, 

site— Icon. PI. Ind. Or. tab. 217. solitary, in the axils of linear lanceolate, bracteas: brac- 

AMELETIA D.C. teoles about half the length of the calyx : petals obovate : 

_ « M J r^ ' 1 n 1 J stamens short, included within the tube of the calyx : 

§ Ovary 2-celled. Capsule 2.valved. g^ i^ i^^g, projecting, capsule ovate, 2-valved.— Icon. H 

A. Leaves opposite. i^^ q^ ^|, 258. Nimmoma flonlmnda, R. W. in* 
1. A.indica---2, A.tenm8. J^J^dras Journal of Science. 

B. Leaves alternate. 

3. A.flortbunda, 4. A, rotundtfoUa, (R. W.) Stems diffuse, procumbent, 

§ Ovary 4-celled. Capsule 4-valved. branches erect: leaves orbicular, opposite, sessile: spikes 

4. A, rotundifolia, congested near the extremities of the branches, flowers 
1. A. mdicay (D.C.) Procumbent, leaves obovate, op- solitary, in the axils of the sessile, sub-orbicular or broad 

posite, spikes axillary : flowers sessile, solitary, in the ovate, cordate, pointed bracteas ; bracteoles very minute, 

axils of obovate bracteas ; bracteoles subulate, membra- almost inconspicuous : stamens much longer than the 

naceous, equalling the tube of the calyx. Stamens calyx, capsule 4-valved— Icon. PL Ind. Or. tab. 259. 
shorter than the cdyx. 



Digitized by 



Google 



p^^a^fmi'mmmmamgfm^^^'^t^mmm^mmmmi^^m^v^j . — 



ILLUSTRATIONS OF INDIAN BOTANY. 207 

EXPLANATION OF PLATE 87. 

1. Lawsoma alha — nabiral size, 8. The same cut transversely. 

2. An expanded flower seen from above. 9. A seed somewliat winged. 

3. Stamens back and front views. 10. The same cut trHnsversely. 

4. The ovary. 1 L Cm vertically, dhowiua: the embryo m $itu. 

5-6. Cut transversely and vertically. 12. Embrv o detached — toith the exceptions mentioned^ 

7. The fruit nearly mature— uo/ura? size. all more or less magnified, 

EXPLANATION OF PLATE 88. 

1. Lageritreama nuUcOf flowering branch — natural 9-iO. Horicontal and vertical sections of the same. 
size. 11. A seed — natural size. 

2. A dissected flower. 12-1 J. The same magnified and opened, to show the 
3-4. Anthers back and front views. position of the aeed. 

5. Stigma. 14. A detached seed. 

6-7. Ovary cut vertically and transversely, 6-celled, 15. The embryo removed from the testa, cotyledons 
with the ovules collateral. foliaceous, convolute — with the exceptions mentioned^ dH 

^. A fruit not quite mature. more or less magnijied. 

LIX.— RHIZOPHOREiE. 

This is a small^ but widely diffused order, g^rowing on salt swamps and marshes on the sea 
coasts of nearly all tropical countries, constituting the mangrove tribe, so noted for the unwhole- 
some climate which often prevails where it is very abundant, apparently, through the dense mass 
of vegetation which it produces intercepting the sun's rays, and maintaining a constant exhala* 
tion of noxious vapour from about their roots. Like the Banyan ( Ficus indicaj and the 
Caldera, f Pandanus odoratissimus J most of the species send down Yoots from (he stem and 
branches, by means of which they rapidly spread them'>elves to a great extent. Another very 
remarkable peculiarity of this family is the unique manner in whi^h its seed germinates ; here 
germination takes place not as in other plants after the shedding of the seed, but before it has 
left the seed vesseL After the seed has attained maturity its radicle and club-shaped tigillus 
gradually elongates until it either enters the soft muddy soil in which the tree grows, or if 
more elevated it drops and fixing itself in the muddy bottom immediately strikes root at the 
one end while the leaves begin to develope themselves at the other. J he species are all trees 
or shrubs with opposite coriaceous simple entire leaves, sometimes, in Carallia, dentate, 
usually tapering towards the petiol and furnished with interpetiolar convolute caducous stipules. 
The flowers are l>i sexual, regular, axillary, congregated in few or many-flowered cymes. Dr. 
Arnott inanexeelleiit memoir on the order published in the Annals of Natural History, fol. 1st, 
has given a detaih^d character of the Linnsean genus Rhizophora, but which bethinks ought 
rather to be considered a group or sub-order, of Rhizophoreae, as containing several distinct 
genera. The group may be called Rhizophoroe, he d«*fines it as follows. 

** Calyx 4-14 cleft, persisting: aestivation valvate. Petals sessile, 4-14, inserted into the 
calyx and alternate with its lobes. Stamens 8 or more, inserted with the petals : filaments dis- 
tinct, anthers 2-celled, dehiscing within. Disk fleshy between the ovary and calyx, occasionally 
forming a short todthed ring between the stamens and ovary. Ovary more or less cohering, 
2-4-celled» cells 2-ovuled, ovules pendulous from the apex of a central axis. Style simple. 
Stigma 2-4> dentate or simple. Fruit coriaceous, 1-celled, 1-seeded, after germination has 
commenced perforated at the apex, by the extension of the radicle and tigillus of the embryo 
into a long club. Albumen none. Cotyledons flat, radicle superior." 

This character does not include CaraUia, the seed of which do not germinate in the pere- 
carp, but with that exception, the character applies to it also. 

Affinities. This order differs from all others in the remarkable property of its seed 
germinating before they have left the tree. The struc^ture and dehiscence of the anther in 
Rhizophora is also very peculiar. In place of as usual consisting of two parallel cells opening 
either by pores at the apex or by slils, it seems to consist of a solid central axis, the surface of 
which contains numerous fovioli coutaioing the pollen and covered by a membrane, when mature 
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this membrane bursts interiorly or towards the centre of the flower and sheds the pollen, after 
which the membranous valve withers and almost disappears, leavinfsf the fleshy body of the anther 
in its place apparently as large or even larger than when the flower first expanded. I first had an 
opportunity of observing the anther of R mucronata about 10 years ago, and endeavoured to re- 

E resent it before and after dehiscence. I'he attempt was not very successful but such as it was I 
ave recently published it tab. 238 of my Icones. Since then (in 1835 ?) Mr. Griffith published 
a paper on the Rhyzophoreae in the transactions of the Medical and Physical Society of Cal- 
cutta, accompanied with delineations of the anther of this genus, accompanied by some inge- 
nious remarks on its formation. This structure, which is confined to the species of this genus, 
he very properly considers of itself a sufficient reason for separating them as a genus from the 
rest of the order even supposing there was no other, which however is not the case, hence this 
cannot but be considered a good genus. Passing over these peculiarities, which do not extend to 
all the species of the order, its nearest allies seem to be, Memecyleae, Lethrarieae and Myrtciceae, 
and though the relationship does not appear to be very close, we yet find the same plant in one 
or two instances referred to different orders, thus we find, according to Arnott, that, Petalosoma 
of D.C. doubtfully referred by him to Myrtaceae, is not distinct from Carallia: and Olisbia 
D.C. placed without a doubt in Rhyzophoreae, referred by Lindley and Arnott under the name 
Guildmgia to Memecyleae. 

Geographical Distribution. I mentioned above that plants of this order occupy a wide 
range, inhabiting salt marshes, especially near the mouths of great rivers, in tropical countries. 
The following rather long extract from Dr. Arnott's paper gives a more precise account of their 
distribution which is my reason for introducing it here. 

" Martius in his observations on India plants in the^ Algemeine Zeilung* for J dknu^ry 1834, 
and ' j^nn, des Sc. JVat.* n. s. i. p. 250, mentions that there are eleven species of Rhizophoreae 
in Ekist India according to Wallich's list : there are however only eight noticed by Dr. Wallich, 
but this number may be made up of the three species of Carallia described in DeCandolle*s 
Prodromus, of Rhizophora conjvgata, gymnorrhiza and cylindrica of Linnaeus ; R. caryo' 
phylloides, Jack ; R. candel and candelaria of DeCandoIle, with R, parvijlora and discandra 
of Roxburgh, mentioned in Wallich's list. While one of these has been unnecessarily spilt 
down, others, very distinct, appear to be confused under the same names, and Blume's are alto- 
gether omitted. I have now enumerated fifteen species of Rhizophoreae verae from which we 
must deduct one from America and another from New Holland not found in East India. Of 
the remaining thirteen, one from Cochin China is scarcely known ; a second extends throughout 
the Indian ocean, from the Mauritius to the Moluccas or perhaps Timor, and as far north as 
Arabia Felix and Bengal ; a third is found in Malabar, Timor, and New Holland ; three appear 
to be confined to the Eastern Islands ; two to Malabar ; one is common to Malabar and the 
mouth of the Ganges; two found at the mouth of the Ganges occur probably also further east 
and in Penang, and the remaining two seem to have been observed (unless different species are 
alluded to by different authors) in Ceylon, Malabar, Bengal, Java, and Amboyna. To these 
thirteen have to be added, Roxburgh's two species of Carallia with serrated, and the four spe- 
cies or varieties I have mentioned with entire leaves : so that although Loureiro's Rhiz, hexa- 
gona were reduced, the number is about double of that given by Martius. This order is thus 
concentrated in India or its Islands ; the only known exceptions consist in the two or perhaps 
three species of Rhizophora and one Carallia that occur further west, and one Ceriops and one 
Bruguieria that are found in New Holland ; but of these, two are also natives of India." 

Properties and Uses. On this head no very precise information exists, the bark of several 
species is astringent and has been used as a febrifuge. In the Antilles the fruit of Rizoph : 
mangle is said to be sweet and edible and the juice is fermented to form a light wine. When 
growing within low water mark the lower branches and stems are sometimes covered with 
oysters which are esteemed, by those who have an opportunity of procuring them, a great deli- 
cacy. The wood of R, mitcronata is said by Roxburgh to be of a dark redish colour, hard and 
durable while that of Bruguieria Rheedei is described as being of a yellowish colour, hard and 
durable, but is chiefly employed for burning and for posts with which the natives construct their 
houses. 
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Rbmarks on Gbnera and Spboib8. The most perfect accouat by hr, yet published of 
ibis order is that by Dr. Amott in the '* Annals of JVatural History^* vol. 1 . page 359-374 in- 
clusive. To this paper I must refer those desirous of becoming intimately acquainted with it, 
but will here embody some portion of the information it contains. Of Rhizophoreae vercte 
he has 4 genera, one of these (Ceriops) new ; and defines 15 species, one imperfectly known^ 
which are thus distributed — Rhizophora 3, Ceriops 2, Kandelia 1, and Bruguieria 8 — and one 
scarcely known, of these 9 are certainly Indian species. As I have reason to believe the Journal 
in which these are published is but little known in India, I shall introduce here the original 
generic and specific characters of the author with his synonyms, excluding however the remarks 
on each, which would occupy more space than can be devoted to the subject in these pages, 
adding to each Mr. Griffith's synonyms derived from his paper in the Calcutta Medical transac- 
tions. 



RHIZOPHORA, Lam, Kunth. Blume, W. and A. 

Calyx 4-fidu8; lacinisB tubo 2-3-plo longiores. Petala 
A lanceolata acuminata apice nuda. Stamina 8-11, quo- 
nun 4 petalis opponta: nlamenta brevissima; antherse 
magnte, sub-seasues, basi affizae conniventus, oblongo- 
lineares, acuminata, breviter cuspidatse. Ovarium semi- 
adhsrens, biloculnre, 4-ovulatucn, parte libera ovata 
carnosa solida, sensim in stylum conicum brevem acumi- 
nata. Fructus 8ub-ovatu8, basi calycis laciniis recurvis 
coronattts, tubo lon^ior. 

Peduncoli ^-Z-fidi vel dichoUmi ; calyx braciea cupw 
lata suffultut. Fiores magni : dAabsiSireL ovaidea liBvia, 

1 1. Stamina 8« Petala coacava, coriacea, gtamen 
umcum antepositum foventia, versus marlines indupli- 
catos villosa. Pedunculi ex axiltis foliorum bornoti- 
norum orti, petiolis sub-longiores, 2-3-fidi dichotomi : 
Acres plus minusvi pedicel lati. 

1. R. Mangle, (Linn.); foliis obovato-oblongis, ob- 
tasis. — a, pedunculis 2-3 floris; floribus sublonge pe- 
dicellatis, calycis laciniis triangulari-cblongis. — R. Man- 
gle, Linn, Sp, p. 634 (ex parte); D.C. Prod. 3 p. 32; 
Velloz. Fl, Fbtm, v, t 1. — /3? pedunculis dichotomis. — 
R. racemosa, Meyer prim, Fssq, p. 185 D.C. l. c. — Hab. 
in America, et? Africa oris occidentalibus. 

2. R. mucronata, Lam. ; foliis ovalibus longe cuspi- 
datis, calycis lacyniis triangular! ovatis.^^R. mucronata, 
Lam, Enc. Meth. 6 p. 169 : iU. tab. 396^. 2. D.C. I. c ; 
Decaisne in Ann. Se. Nat. n. s. 4 p. 75,— R. Mangle, 
Linn. ? (ex parte). Roxb. Fl. Ind. 2 p. 459. Blum, en PL 
Jav. 1 p. 91 (excl. svn). — R. candilaria. Wall. cat. n. 
4878. Wight, et Arn. Prod. Fl. Pemns. I. O. 1 p. 3l0, 
(non D.C.) Wight, eat. n, 1041. R. raacrorhizH, Griffith. 

Hab. in insulis Mauritio, Madagascar, Ceylano, et 
Java, in Arabia Felice prope Yemen (BoTe n. 230) Ma* 
lab ad aria.ostia Gan^is, ac verusimiliter in aliiii multis 
Indise orientalis mariiimis. 

§2. Stamina nunc 8, seepius 11-12. Petala plana, 
sub-membranacea, glaberrima. Pedunculi petiolo mul- 
to breviores, ex axil lis foliorum annotinorum orti, crassi, 
apice sub-biflori: flores sessiles. 

3. R. conjugata, (Linn.); foliis oblongis sub-acumi- 
natis looi/e cuspi^atis, Linn. Sp. p. 638; Fl. Ceyl. n. 
181. D.C. I. c. p. 33; Wight, cat. n. 2449. Roxb. Hart. 
J5«^.p.36(inFl.lniicaoiuis«a). — R.Candelaria,2).C./.c. 
Griffith, I. c. — R. apiculata, Bium. en PI. Jav. 1 p. 91.— 
Rheed. H. Mai. vi. tab. 34. Rump Amb. iii. t. 71 et 72. 

Hab. in insulis Ceylano et Java, in Malabarica prope 
Cochin, &c. Rheede, Qailon ; Wight. 
2 CERIOPS, Arn. 

CdVar5-fidus; lacinise tubo 2 3-plo longiores. Petala 
5, ovalia, emarginata, apice setigera, plana, ante anthesin 
stamina duo amplectentia. Stamina 10, erecta; fila- 
menta petalis sub-dimidio breviora: antbere cordato- 
ovate, obtossi filamentis multo breviore?, dorso paullo 



supra basin affixse. Ovarium semiadhsrens, tri*(tn una 
specie, forsan in omnibus) loculare, 6-ovulatum, parte 
libera ovata carnosa solida apice in stylum stamina super- 
antem desinente. Stigma simplictusculum. Fructus 
sub-ovatus, prope basin laciniis calycinis patenti-recurvis 
coronatus, tubo longior. 

Pedunculi petiohm sub-tequantes, cymum deneiflorum 
svhcapitatum ferentes. Calyx bractea cupulcUa suffuUua, 
Flores parvi, vix piei magnitudine : alabastra svJhovoidea, 
Valde a Rhizophora differt hocce genus habitu, inflores- 
centia, floribus pentameris, petalis, staminibus, stig- 
mate, et (an semper ?) ovario. 

1. C. CandoUiana, (Am.); foliis obovalibus vel obo- 
vatis obtusissimis petalis margine glabris apice trisetis, 
setis clavatis. Wight, Cat. n. 2450. — Rhizophora Timo- 
riensis, D.C. ? Prod. 3 p. 32; Decaisne f Herb. Timor. 
p. 124. — Bruguieria Arnottiana, Wight, inLitt. 

Hab, in oris Malabaricus prope Quilon; Wight, 1836. 
In insula Timor (fide DeCand. et Decaisn). " Careening 
bay*' in Nova Hollandia ; Cunningham {in Herb. Hook.) 

2. C. Roxburghitma, (Am.) foliis obovalibus obovatise 
obtusissimis petalis inferne glabris versus apicem setosa- 
ciliatis, setis (sub 7) validis. — Rhizophora decandra, 
Roxb. Hort. Beng. p. 36 ; in. cset. Merc. Ind. Mus^ tab. 
Il40(in. Flor. Ind. omissa^, WaU. Co/, n. 4875; Herb. 
Ham. n. 1109. — Bruguiera aecandra, Griffith, I. c. 

Hab. Ad ostia Gangis ; Goodlad ; Hamilton. Penang, 
Martaban, Tavov &c. (fide Wallich). 

3 KANDELIA, W. and A. 

Calyx 5-fidu8 ; laciniaj tubo 3-4- plo longiores, lineares, 
patentes. Petala 5, membranacea, glabra, basi linearia 
sub-canaliculata, ultra medium bifida, laciniis in fila 
plurima capillaria longa insqualiier fissis. Stamina 
petalorum numero 6-8-pla: filamenta subulato-capiU 
laria, calycis lacinias fere fiequ.intia : aniher» oblongee, 
parvae, obtusse, dorso paullo supra basin affixae. Ovarium 
adhserens, i -loculare, 6-ovulatum. Stylus filiformis, 
stamina sub-superans. Stigma 3-dentatum. Fructui 
oblon^us, basi laciniis calycinis {atentibus coronaius, 
tubo multo longior. 

Arbor parva. Folia anguste elliptico-oblonga, obtusa. * 
Pedunculi petiolo longiores, 2-S'Chotomi, ^-^-flori. Flores 
majusculi, nunc rarius t-meri: alabastra prismaUca. 
Calyx bractea cupulata sujffultus. Embryonis germing 
antis tigellus clavato-subulatus, acuHssimus. 

i.K.Rheedie, W. and A., /. c; Wight, Cat. n. 1042 
Griffith Rhizophora Candel. Linn. sp. p. 634 D.C.I. c 
Wall. Cat. n. 4876. Roxb. Hort. Beng. p, 36 (in FL In- 
dica omissa); Herb. Ham. n. 1110. 

Hab. ad oras Malabaricus prsescrtim australiores. 
Rheede, Klein, Wight. Ad ostia Uangis, Hamilton. 

4. BRUGUIERIA, L'Her, Lam., Blume, W. and A. 

Calyx 8-14-fidus: lacinisB tubum turbinatum sub- 
sequiutes. . Petala oblonga, bifida, basi circa stamina 
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duoimteposita arete conduplieata yel conyolnta. iSifia- 
mina petalorum numero dupla, biserialia, e petalis tan- 
dem elastice dissilientia: filampnta petal is sub-dimidio 
breviora, inaequHlia interioribus brevioribus: an»ber» 
lineares vel oMonga, acuta, basi affixe. Ovarium ad- 
httrens, 2-3-4-locularc, locuUs 2 ovulatis. Siykis ftW- 
formis, staminum loDgitudine: utigmH 2-3-4 ileuUt urn. 
Fructiu turbiiiatus, tubum calycis baud superans ac 
ejus laciniis apice coronatus. 

Fed unculi I -3 vel pluriflori. Calyx basinudiu: alabastra 
fiuiformia vel ovaidea, 

1. B. gymnorrhiza^ (Blume) ** foliis ovalibus acutis, 
petalorum laciniis npice nudis, fructibus" (seu tigellis) 
*' cylindraceo acutiusculis costatis'* Blume en PL Jav, 
1 p. 92 (non Lam., nisi quod ad frucfuni a Gartnero 
inutuatum).— Rbizopbora gymorrbiza, Linn. sp. p. 634 
(ex parte). Gartn,fr, t. 45.— Maogium celsum, Rwnph, 
Amb. 3 p. iOl L ^H. 

Hab. in Javaatque Moluccis. 

2. B. cyUndriccL, (Blume), '* foliis oblongis acumina- 
tis, petalorum laciniis apice nudis, fruclibus*' (seu ti^el- 
lis) ** cylindraceia obtusis l«vU)u8." Blume L c p. 91 
(excl. syn. Rheede) — Rhizophora cylindrica, Lirm, sp, 
p. 6.'i5 (ex parte). — Mangium di^itatum, Rwnph, Amb, 
iii. tab. 70. 

Hab, in Moluccis et Java &c. 

§ 2. Petala apice setigera. 

Calycis laciniae 9-14, lineari-acuminatse, apicem versus 
triquetre, fructifers sub-erectae. Autliene lineares. 
Ovarium 3 (nunc 4-) loculare. Fed unculi uniflori, cer- 
nui, folio breviores. Flores magui. 

3. B, Rheedei^\%\\\me^) foliis ovali-oblongis utrin- 

3ue acumiuatis, calyce 10-i4-(s«epiu8 12-) fido laciniis 
emum ereetis vel sub-incurvis, petails ima basi villo- 
sulis alioquin glaberrimis laciniis acutis api> e bisetis 
euro seta uuinta in fissura. Blume ? /. c, p, 92. — B. gym- 
rorrhiza, Lam. (quoad flores) ill, t. 397. /. a. 6. e. et 
forsan d'f. Herb, Ham, n. i I U , Wight et Am, L c.p. 
311 (-ex parte); Wight, Cat,n, 1043 (ex parte).— Rbizo- 
phora gvmnorrhizH, Linn, sp, p. 634. (ex parte) Roxb, 
Fl, Ind, ii. p. 460; in C€Bt. Merc, /. O. Mus. tab, 124'i. 
IVaU. Cat. n, 4874. Lour, f Coch (ed PVilld,)p. 364.— 
Rheed, H, Mai. vi. t. 31 et 32. Rumph, Amb, t. 69. (fide 
Blume; itaque buc trabenda R. Palun, D,C, l. c.) 

Hab, in Malabaria Rheede^ Wight, Ad ostia Gangis. 
Goodlabj Hamilton, In Moluccis as Java (fide Blumei) 
Cocbin-cbina, Loureiro, In Fenang, &c, Wallicb. 

Tigellus sub-cylindricus, Isvis, utrinque acuminatus, 
in liac, et forsan in aliis bujus sub-sectionis speciebus. 

4. B. Australis, (Cunn.): foliis ovali-oblongis utrin- 
que Hcuminatis, calyce 9-10-fido, petalis basi lanatis 
secus marlines pilosis laciniis linearibus obtusiuscuHs 
versus apicem sub-4-seti8 cum nona longiuscula in 
fissura. 

Hab. ad ** Moreton bay" Novae Holland iae, A. CuU" 
ydngham^ (in Herb. Hook.) 

5. B. eriopetaJUij (W. & A.); foliis oval i- oblongis 
utrinque acutninatis, calyce sub 10-fido, petalis a basi ad 
apicem versus murgines dense argenteo-nirsutis laciniis 
obtusiusculis prope apicem unisetis cum seta tertia 
longiuscula in fissura. Wight, Cat. n. 2451. — B. gym- 
norrhiza, W. et A. I. c. (ex parte) ; Wight, Cat, n, 1043 
(ex parte).— GriflSth I. c. 

Hab, ad Quilon, Wight. 

Calycis lacinise 8, oblongo-lineares, planiusculae, 
fructiferse patentes. Petala and margines parce villo- 
sula, laciniis apice 3-4 setis cum seta unicain fissura. 
Aotberee lineari-oblonge. Ovarium 2-3-loculare. Pe- 



dunculi pluri flori« Tigellus genninans sttb-ejlindrieus, 
laeviusculus. 

6. B, caryophyUoides, (Blume) foliis ovalibus utrin- 
que acutis, pedunculis petiolo brevioribus 3-(nunc 
aicbotome 5-) floris, calycis laciniis acutis, ovario biio* 
culare, tigello subclavato acutiuscnlo. Blume, I. e, p. 
9«1. — Rhizopbora caryopbylloides, Burm. Ind. p. 1(^« 
Jack, in Mai. misci, p.Si; in Hook, Bot Muc. ii. p. SO ; 
WaiL Cat.n, ^7d»— Rumph. Amb, iii. tab. 78. B. cylin- 
drica, OrijffUh, l. c, 

Hab, in Singapore et Pulo-Penang, JadL Ciroa 
Bataviam, Blume. In Moluccis Rumph, 

7* B. malabarica, (Am.); filiis el liptico- oblongis 
utrinque acuminatis, pedunculis petiolum leqaantibos 
apice trifioris, fioribus arete sessilibus calycis laciniis 
obtusiusculis, ovario bilorulari ; tigello cylindrico de« 
mum supra medium paullo attenuato obtuso. W^ht, 
Cat. n, 2452. — Rhizopbora cylindrica. Linn. $p, p. §35* 
(ex parte) Hheed. Mai, vi. \. 33. 
Hab. ad or is Malabadae, Rheede^ Wight. 
8 B. parmfloroy (Arn.); folii*» elliptico-oblongis sea 
latolHnceolati<<, pedunculis semel bisve tricbotomis 
muhifloris, ovario 3 luculari, tigello sub-cylindrico, 
Roxb. Griffith, I, c, — Rhizopbora pirviflora, Roxb, Fl. 
Ind. ii.p. 461. R. cylindrica, Roxb. Hort, Beng. p.Z6. 
WaU. Cat. n, 4877- 
Hab, Ad ostia Gangi<(. 

§. Vix nota. 
9. B. sexangula, (Spr); foliis ovato-lanceolatis, pe- 
dunculis unitPiris, calyce I0-6do magno laciniis acutis 
patentibus : petalis ciJiatis, tigello prismatico eequHlifer 
nexa&r«'no ubtuno — Rhizophora sexangula. Lour, Cock, 
{ed WiUd.)p,3G3. 
Hab. in Uochincbina. Loureiro. 
The following is a Clavis Analytica of the better 
known species. Fructus semiadhierens. 

Peiala 4 , L Rhizophora^ L. 

Petala 5. 

Stamina 10 XL Ceriops, Arn. 

Stamina indefinita TIL Kanaelui^ W. & A. 

Fructus omnino adhaerens....IV. bruguiera, L. Her, 
L Petala margine villosa. 

Folia obtusa R. Mangle, L. 

Folia apiculata R. mucronata. Lam. 

Petala glaberrima R, conjugata, L. 

n. Petala apice triseta C, Candolliana, Arn. 

Petala versus apicem se-^ ^ t> r i.- *_ 

tosH^iliata...... \ O.Roxburghn, Am. 

IIL (Unica species) K. Rheedei, W. & Au 

IV. Petala apice nuda. 

Tigelli costati B. gymnorrhiza^ Bl. 

Tigelli laeves B. cylindrica^ Bl. 

Petala apice setigera. 

Calycis lacinis 9-14, fructiferse erectiusculs. 
Petala (salvabasi) glaber-> ^ j^^^^^^^^ 3, 
nma \ ^ 

^'«!r2Vin'Zr '*"" 1 «• ^^<^^ Cunn. 
margiues pilosa 1 ' 

Petala secus margines se- J ^ eWopeteio. W. & A. 

nceo-hirsutissima J ^u^^m^w^ tt.«.xb« 

Calycis lacinis 8, fruciiferas patentes. 

Pedunculi sub-3-flori ; ovarium 2 loculare. 
Folia utrinque acuta ; pe- ") 

dunculi petiolo \i^^s\'\B,caTyophyUmdes^'YA., 

ores ) 

Folia utrinque acuminata: S 

pedunculi pet. sequan- v B, malabarica^ Am. 

tes \ 

Pedunculi multifiori; ova. ) o '^ a 

nam 3-locul»re t *• P'^f^^ Am. 
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CARALLIA. H. MdX. v. t 13 (inflorescentia ao floribus pessime 

1. C. CeykotteOj (Arn.) ; foliis cuneato-obovatis obfu- delineatis,) 

sissimis subretusis latitudine subdimidio-longioribus. 3. C. Sinensis^ (Am,); foliis cuneato-obovatis brcviter 
Am.Lc,; Wight Cat, n. 2i46 — C. obcordata, Wight ac obtuse acuminatis latitudine subduplo longioribus. 
in litt. Am, L c. (cum. syn.) 

2. C, confmbosa^ (Wight); foliis oblongo-oboyalibus 4. C. m/eg'errima, (D.C.); foliis ovalibus subacuminatiF 
obtusis vel ob^oleto ac obtuse acuminatis latitudine latitudine duplo longioribus. 

a— 24plo iongJLoribMB.'- Wight Cat. n. 2^47. —Rheed, 

EXPLANATION OF PLATE 89. 

1. KandeSa Rheedei, (W. & A.) Flowering branch— 5-6. Ovary cut transversely and vertically, 3 celled, 
matMral size. with two pendulous ovules in each. 

2. A dissected flower to show the relative position of 7. A fruit at the commencement of germination, 
parts. ^' A fruit after germination has considerably ad- 

3. Stamens. vanced nearly a foot in length — natural size, 

4. Stigma. ^-10. Sections of the fruit and tigellus — natural size^ 

with the exceptions mentianedy all more or less magnified, 

EXPLANATION OF PLATE 90. 

1. Flowering branch of CaraUia Ceylanicus — natural 4. A petal detached. 

size, ^-6. Ovary cut transversely and vertically — all more 

2. A dissected flower. or less magnified. 

3. Stamens. 

LX.-COMBRETACEiE. 

This is one of the most strictly tropical orders we have yet had to examine, for, thoagh 
some species extend beyond these limits yet none go beyond the warmer latitudes on either 
side. 

The species are all either trees or shrnbs, often scandent, sometimes with opposite, some- 
times alternate^ coriaceous, simple, undivided, exstipulate leaves, rarely with pellucid dots. The 
flowers are regular, generally bi-sexual, but sometimes by abortion, unisexual, or polygamous, 
arranged in axillary or terminal spikes or capitulse. 

<* Calyx 4-5 lobed, lobes deciduous. Petals alternate with the lobes, or wanting. Stamens 
twice as many as the lobes, rarely, equal in number to them or thrice as many : filaments dis- 
tinct, subulate : anthers bilocular, bur^iting longitudinally. Ovarium coherent with the tube of 
the calyx, 1-celled : ovules 2-5, pendulous from the apex of the cavity : style 1, slender : stigma 
simple. Fruit drupaceous, baccate, or nutlike, 1-celled, indehiscent, often winged. Seed soli- 
tary (by abortion) pendulous. Albumen none. Radicle superior : cotyledons usually leafy, and 
either convolute or variously folded, sometimes fleshy and plano-convex. — Trees or shrubs. 
Leaves alternate or opposite, exstipulate." 

Affinities. These are not easily defined according to DeCandolle, the polypetalous 
genera approach Myrtaceae while the apetalous ones have a closer afBnity with Santalaceae and 
Elaeagneaey and even with Laurineae through Oyrocarpus. Combretum differs from the rest 
of the order in having quaternary flowers with 8 stamens, and folded not spirally convolute coty- 
ledons. From Myrtaceae and Onagrarieae and Memecyleae, they difier in their 1-celled ovary 
and pendulous ovules. Prom Santalaceae and Elaeagneae they are distinguished by the folia- 
ceous convolute or plaited, not fleshy cotyledons. This last structure, which separates them 
from all other orders, allies them with Gyrocarpeae which has spirally convolute cotyledons, but 
firom which they are easily distinguished by the longitudinal, not valvular, dehiscence of the cells 
of the anthers. '* The solitary carpel of which the fruit consists is peculiar to these and to 
Alangieae, and neatly distinguishes those two orders from all others of the myrtal alliance*' 
Lind. Upon the whole the weight of authority is in favour of the present station as all those 
writers who have given much of their attention to natural affinities agree in placing Combreta* 
teae among the series of orders with which they are here associated. 
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Oroqraphical Distribution. As indicated above this is strictly a tropical order and it 
foand within the tropics of Asia, Africa, and America, but not in New Holland. Some of the 
Indian species however extend considerably beyond the 23*^ of northern latitude and are even 
found as far north as the foot of the Himalayas, several are found in the Malayan peninsula and 
in the Eastern Islands. In the Indian peninsula, though only 9 genera and 19 species are des- 
cribed, the order may be said to abound as most of the species are of frequent occurrence. 
Those of Terminalia and Conocarpus abound in the alpine tracts, while Combretum and 
Getonia are equally abundant on the plains in those parts of the country where they do occur. 
Combretum^ of the two, is more generally diffused. Getonia is principally confined to the westera 
coast and about Courtallum, but not limited to these localities. 

Properties and Uses. Most of the species of Terminalia arc strongly astringent and 
the bark of several may be used for tanning. The leaf galls and fruit of T. chebula are muck 
used by dyers as a mordant for fixing their colours, as well as for imparting, with alum, a durable 
yellow dye, and with a ferruginous earth an excellent black — Ainslie. The galls are used for 
making ink, the bark for tanning, they are also employed in medicine when astringents are 
required, and in short, on all occasions whether in the arts or medicine where astringents are 
necessary the bark or fruit or galls of Teiminalia ox Myobaianus may be used. Nearly all the 
species of Terminalia and Conocarpus are large timber trees and some of them yield very useful 
timbsr, but I do not find any precif^e accounts of their respective qualities. Terminalia (Pen- 
taptera) coriacea or perhaps T. glabra " has a trunk straight and lofty ; wood of considerable 
diameter, so as to be made into solid wheels for buffnlo carts ; strong, hard and heavy" — Berry 
in Roxb. Fl. fad. This tree is not mentioned by Ainslie. No useful property is assigned to 
any of the scandent forms but the wood of Lumnitzera rncemosa (Petaloma alternifolia, Roxb.) 
is said to be remarkably strong and durable. The plant is however rare in this part of India 
and so far as I am aware does not attain a sufiicient size to be of much value. Vast quantities 
of it are daily carried from the Sunderbunds to Calcutta for fuel. 

Remarks on Genera and Species. This order is divided into two tribes Terminalia^ and 
Combreteae, The former distinguished by its spirally convolute cotylf^Jons aAd by the petals 
frequently wanting: in the latter the cotyledons are either thick plaito-convex or irregularly and 
longitudinally plaited, sometimes they are thin and foliaceous or intricately folded. Of the 
former of these tribes most of the genera are essentially characterized by their flowers, in Ter- 
minalia the calyx is 5-cleft, the limb small, deciduous, petals none : in Getonia the limb of the 
calyx is large and persistent. From these Poivrea and Lumnitzera are distinguished by having 
petals; the former being separated from the latter by its deciduous, not persistent, limb of the 
calyx ; and more readily by its habit, which is twining and a native of inland districts while the 
latter is erect, arboreous, and a native of salt marshes on the coast along with the Rhizophorae. 
Conocarpus is readily distinguished from the rest of the order by its capitate apetalons flowers, 
compressed ovaries and flattened, almost winged, closely imbricating seed; somewhat resem- 
bling a pine cone in miniature whence the name. 1 he Indian species of this genus are all trees 
natives of alpine districts though rarely found on the highest hills. Poivrea is a twining shrub 
resembling Combretum, but separated by its quinary flowers and 10 stamens, not quaternary 
with 8 stamens, the fruit in both is winged. By far the most conspicuous member of the order 
on account of the profusion and magnificence of its flowers is the so called Rangoon creeper 
(Quisqualii indicaj now so deservedly a favourite in Madras gardens. 

Some recent writers the principal of whom are Lamark and DeCandolle has proposed to 
divide Terminalia into 4 genera, taking the characters from the fruit. Terminalia is by them 
restricted to those species with flattened drupes the margins of which are sometimes extended 
into wings or much attenuated. Those with rounded or obscurely furrowed often fleshy drupes 
have received from Lamark the name of MyrobaJanus^^L third set characterized by having 5-7, 
longitudinally, winged fruit, Roxburgh has called Pentaptera: while a fourth with 3-5 angled 
fruit the angles extending into unequal sized wings have received of the name Chuncoa 
{Gimbernantiay Ru. & Pav.) both of which genera are adopted by DeCandolle, but he unites 
Myrobalanus and Terminalia^ The Peninsular flora presents species appertaining to each of 
these forms. 
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Conoearpus has in like manner been by Dr. Wallich divided into two genera and appa- 
rently on good grounds, namely, the direction of the carpels and the comparative length of the 
calyx. He limits Conocarpus to the American species the tube of the calyx of which is not 
produced beyond the ovary, and the carpels are retrosely imbricated, not winged : while of the 
Indian species, which have the calyx produced considerably beyond the ovary and contracted 
into a slender neck, with the carpels imbricated upwards, winged and crowned by the neck*of the 
calyx he forms the genus Anogeissus, from DeCandoile'^ section of the same name. This inno- 
vation is not adopted by Meisner in his genera Plantarum though it has been in the flora Sene- 
gambise. 

EXPLANATION OF PLATE 91. 

1. Terminalia Seterica, (Roxb.) Flowering branch — 5-6. The sume cut transversely and vertically. 
natural iize. 7. A seed with the cord, by which it is suspended 

2. A flower, the limb of the calyx to show the inser- from the apex of the cell of the nut. 

tion of the stamen^. 8. The testa removed to show the cotyledons. 

3. An anther after dehiscence. 9. Cut transversely, to show the cotyledons spirally 

4. A fruit full grown. convolute. 

EXPLANATION OF PLATE 92. 

1. QtdsquaUs indica — natural size. 4. Ovary cut transversely, 1 -celled. 

2. The uvary and the tube of the calyx opened, to 5. Cut vertically, showing three pendulous ovules, 
show the insertion of the stamens and its adhe^iion with 6. Stigma. 

the lower portion of the style, the extremity only of the 7. A full grown fruit. 

latter being free, 8-9. The same cut transversely and vertically. 

3. Stdinens, 10. The kernel removed from the cell. 

LXL-MEMECYLEiE. 

This is a small order, in Indian Botany limited to one genus, Memecylon, a second is found 
in Cochin-china. It consists of shrubs or small trees, with opposite, simple, entire, often thicks 
ish succulent exstipulate leaves, with one central rib and without translucent dots. The flowers 
are very numerous, small, axillary, pedicelled, sometimes congested in dense capitulae, occasion- 
ally corymbose; usually blue, forming together with the bright shining green leaves most beauti- 
ful plants, but strangely enough, no where, that I have seen, introduced into cultivation as orna- 
ments of the shrubbery or flower garden, though met with in every jungle. 

** Calyx 4-5-lobed or toothed : the limb striated in the bottom on the inside. Petals 4-5, 
alternate with the sepals, imbricated into the form of a cone during aestivation. Stamens twice 
as many as the petals : filaments distinct, in aestivation almost wanting : anthers curved, 2 celled, 
opening by two short clefts, during aestivation pointing downwards towards the bottom of the 
limb of the calyx, afterwards by the elongation of the filaments erect : connectivum produced 
below the cells into a kind of beak. Ovarium I -celled, coherent with the tube of the calyx: 
ovules 4-10, erect, seated at the base of the cell: style 1, filiform: stigma simple. Fruit 
baccate, crowned by the limb of the calyx, usually from abortion, 1 -celled Seeds nut-like: 
often solitary from abortion ; erect : testa crustaceous. Albumen none. Radicle curved down- 
wards : cotyledons foliaceous, crumpled and wrapped up, the one round the other, into the 
form of a little ball. Shrubs. Leaves opposite, simple, entire, without stipules or dots, feather- 
nerved, or rarely 3-nerved." 

Affinities. The affinities of this order are on the one hand with Mtjrtaceae with which 
they agree in habit, and in their opposite one ribbed leaves, but differ in their leaves wanting 
pellucid dots, and in their foliaceous convolute cotyledons, and on the other, with Melastomaceae, 
to which they approach in the structure of their anthers and some other points, but differ in 
the form of the cotyledons and in their one not 3-nerved leaves. Notwithstanding these differ- 
ences, however, they have recently been by some eminent Botanists united as a sub-order with 
Melastomaceae. How far this union is judicious I am unable to say, not having studied them 
with sufficient attention to admit of my offering a decided opinion on the subject : though I con- 
fess that so far as present information extends I approve of keeping them disinct. I howevei" 
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prefer leaving the question as I find it, and follow the track we originally pursued, that of 
keeping them separate. 

Gboqraphical Distribution. Of the whole ord«r only 22 species are described by 
DeCandolIe, about 15 of whith are natives of India or of the adjoining Islands, one or two are 
from Africa, and to these I believe some have since been added : I do not know how many. It 
is clear however from the great preponderance of Indian species, that this country may be 
viewed as the head quarters of the order. Mouriria, a genus so nearly allied to Memecylon that 
it may be questioned whether it can be kept distinct, is of x\roerican origin. 

Properties and Uses. Of these little is known. The leaves of Memecylon tinctorittm 
and M. edule, Roxb. are used in dying, and afford under proper management a very delicate 
yellow lake, but I have not heard whether the colour is permanent. The berries of most of 
them are pulpy and have an astringent sweetish taste. 

Remarks on Genera and Species. Only one genus is certainly known to exist in India 
Scutula of Loureiro, from Cochin-china, beini? perhaps the same as Memecylon. Atouriria as 
above remarked, approximates so closely to Memecylon that is doubtful whether there is one 
good character by which to distinguish them, unless we attach considerable value to its geogra- 
phical distribution, which in the absence of characters derived from structure is scarcely admis- 
sible. 

The species though few in number are, as they now stand recorded in Botanical works, most 
difficult of discrimination, so much so indeed, that with a collection of upwards of 100 speci- 
mens before me embodying almost every form of inflorescence met within the genus, combined 
vtrith almost every modification of ovate, oval, and obovate, petioled and sub-sessile leaves, I am 
unable to fix the limits among the following series, though I find representatives of each among 
the collection. I will not on this account, go so far as to say that the whole ought to be reduced to 
one or two species, because, my collection, however complete, may still want some of the forms 
-which are defined as species; but, my enumerating the list, of which I think representatives 
may be found in my collection of specimens, among which I cannot find certain marks by which 
to establish only two species, may call attention to the subject and induce persons having oppor- 
tunities of making collections to give more attention to the subject. Among the series of speci- 
mens above alluded to I find representatives of the plants figured by Burman Thei^: Zeylan: 
tabs. 30 and 31 by Rheede, Hort. Mai. 5 tab. 19 by Lamark, Illustrations tab. 284 f. 1 and of 
Roxburgh's M, edule Cor. pi. 1 tab. 82. Thesefive plates have by difierent authors been quoted 
foT M. capitellat urn, Linn. M.tinctorium^ Koen. M.laxiflorum, D.C., M. ramijlorum, Lam. and 
M, edule f Roxb. (Roxb, quotes Burm. Thes : t. 30 M, capitellatum, Linn, as a synonym for 
his plant). To these five may perhaps be added M. spterocarpum, D.C. and certainly At, ovatum 
and 3/. acuminatumy Smith. Among all these I think, I can make out only t*vo species, perhaps 
they are mere varieties. M, ramijlorum and tinctorium (I believe them the same plant) seems to 
have a dry berry and oval obtuse or sub-obovate leaves, while M, edule has a succulent berry 
and ovate, bluntly acuminated leaves. The forms of the inflorescence and foliage pass so gra- 
dually into each other, that marks taken from them can scarcely be considered good in solitary 
specimens though in the mass they are useful, and those from the fruit are indifferent herbarium 
ones as both forms are altered in drying. The inner surface of the calyx affords another mark 
which I have found pretty constant in the two forms above indicated. In the series correspond- 
ing with M. ramijlorum and lincforium, the calyx is smooth or nearly so within, while in those 
corresponding with Af, edule and capitellatum which I think are also one species, there are eight 
membranous partitions, forming so many open cells in which the anthers previous to dehiscence 
were lodged, and which remain after the stamens have fallen. These are the eight ribs 
alluded to by Smith as occurring in his At, ovatum. The whole of these species however 
demand further investigation for their final determination and limitation by precise characters, 
those hitherto assigned being insufficient for their discrimination, llie other Indian spe- 
cies are less difficult. My specimens of At. cordatum agree well with both Lamark's figure 
and description of that species. I have also got additional specimens of M. Heyneanum 
and M. amplexicaule, both of which correspond with the characters assigned to them in our 
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Prodromus. In addition fo these T have specimens of what appears to me two new species. 
The one corresponds with DeCandolle's AI trinerve in having three nerved leaves, but the 
branches are quite cylindrical, and the leaves in place of being oval and about two inches long 
are ovate lanceolate, tapering: to a point, and from 6 to 8 inches long. This species is allied to 
M, amplexicaule and M, Heyneannm, l)ut [ think quite distinct from both. The lateral nerves 
are marginal. The other species, which approaches M, ramijlorum in habit, differs inJiaving 
long narrow linear lanceolate blunt pointed leave*? ; about six inches long and scarcely half an 
inch broad. The inflorescence is so like that of M, ramiflorum, that I doubt whether I ought 
to give it a difierent name, but the foliage being so very distinct, leaves but little room for hesi- 
tation. Three species have now therefore to be added to the Penfnsular flora— namely, M. cor- 
datum asd these two new ones. They may be designated and characterized as follows. 

Memecyhn cordatum, (Lam.) Leaves sessile or sub- sile axillary clusters, and the pedicels do not afterwards 

sessile, broadly ovate-cordate at the base, very ob- materially elongate. The fruit is glabrous, polished, 

tuse, or rounded at the apex; peduncles axillary, sub- judging from preserved specimens, a dry berry. — Seed 

capitate or corvmbose, branches terete. Lamark £ncL one, exalbuminous, cotyledons foliaceous, exceedingly 

4 p. 89. III. t. 2S4 f. 2. convoluted. 

Hab. — Malabar. Memecylon angustifolium, (R. W.) Branches, terate 

The leaves are as broad at the base as they are long, leaves, confined lo the extremities, narrow lanceolate, 

sometimes quite sessile, sometimes furnished with a attenuated below, blunt pointed, one-nerved; pedun- 

short petiol. cles short from the scars of fallen leaves; flowers very 

Memecylon Jambosioides, (K. W.) Branches cylindri- numerous, umbellate, or sub-capitate, pedicells small, 

cal, glabrou-* : leaves ovate, lanceolate, acuminated ; Habitat. — Jungles about Courtallum. 

S-nerved; the lateral pair of nerves sub-marginal, united This species only differs from 3f. rafii(/2brtim in the 

with smaller transverse parallel veins: flowers numer- form of the leaves; in that they are broad in proportion 

ous, forminjr axillary capituli short pedicelled. to their lengrth say two inches long by one and half 

Hab. — Courtailum in sui-alptTie jungles, broad, or half that size; while in this, they are from 

A handsome species. The leaves are almost entirely three to four inch«*s long and scarcely half an inch 

the same as those oi Jambosa vulgaris and some of broad, tapering to the petiol below, but blunt pointed, 

those, on my specimenft, are upwards of 10 inches long. The flowers and inflorescence are the same in both. 
The flowers, before expansion, form dense nearly ses- 

EXPLANATION OF PLATE 93. 

1. Memecylon ramijlorum^ (Lam.) M, tinctorium^ 4. A petal. 

(Koen, W. and A.) Flowering branch — natural size. 5. The ovary shortly after the fall of the petals cut 

2. An expanded flower. vertically, showing the ascending ovules. 

3. Stamens, but the anthers very incorrectly repre- 6-7. A berry very immature cut transversely, to show 
sented, oval, dehiscing their whole length in place of the numerous seed. 

2-celled above, the base ending in a membranous pro- 
longation of the connective. 

LXIL— MELASTOMACE^. 

A vast tropical order, containing according to Meisner's list, 100 genera^ excluding four of 
Memecyleae^ which he considers a tribe only of MelcLSfomaceae and not a distinct order. This 
union of these two families is, it appears to me, scarcely authorized by the character of the flow- 
ers, and is not supported by the fruit and seed which differ greatly in the two orders. According 
to DeCandolle's enumeration there are about 800 species, which number, I believe, has been very 
considerably augmented since the publication of his work. Of that number 620 are from America 
leaving a comparatively small number for Asia, Africa, and New Holland. 

In our Prodromus 15 species only are described, a number which my more recent excur- 
sions have not materially extended, though they have afforded ample evidence of the difficulty 
of distinguishing the species of this order, through their tendency to vary their forms. I find 
for example on comparint^ many very dissimilar looking specimens, no good marks by which to 
distinguish them as species. A more intimate acquaintance, however^ with growing plants may 
perhaps furnish us with characters by which to augment the number. In some parts of this 
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country, and also in Ceylon, they are very abandant, and many of them most magnificent and 
showy plants. 

The species are either trees, shrubs, or herbaceous plants, with opposite, eistipulate, entire 
leaves ; usually without pellucid dots and marked by three or more thick longitudinal nerves or 
ribs. The flowers are usually bi-sexual, regular, often panicled, rarely solitary, the panicles or 
cymes usually contracted. The most remarkable peculiarity of this order is the position of the 
stamens in »stivation. The filaments are inserted near the orifice of the calyx, and the anthers 
are bent down into its tube, occupying the vacant space between it and the ovary, after the 
expansion of the flower they §scend. A somewhat similar arrangement is observable in Meme^ 
cyleae with this difference, that the ovary is there altogether inferior and the anthers fill the 
cup of the calyx. The relative position of the ovary in the two orders generally afibrds a good 
discriminating mark between them, Out is not always to be depended on as some Melastomaceae 
resemble Memeculon in this respect. 

*^ Calyx with 3-5 teeth or divisions, which are more or less deep, or are sometimes united 
and separated from the tube like a lid. Petals equal to a segment of the calyx, perigynous, 
twisted in asstivation. Stamens either equal in number to the petals and alternate with them, 
or usually twice as many, the alternate ones of a different shape and perhaps never with fertile 
pollen : filaments in aestivation, bent downwards towards the bottom of the calyx : anthers long, 
2-celled, bursting usually by one or two terminal pores, rarely longitudinally. Ovarium with 
several cells, rarely completely combined with the tube of the calyx, very rarely entirely free 
from it, usually cohering with it more or less by means of 3-10 loqgitudinal nerves, thus forming 
as many cases as the anthers which they contain during cestivation : ovules indefinite : style I : 
stigma simple, entire, capitate or reduced to a mere point. Placentae in the axis. Fruit pluri- 
locular : either free and then capsular, valvate and loculicide ; or adherent, baccate (a balausta), 
and indehiscent. Seeds numerous, minute. Albumen none. Embryo straight or curved : 
radicle pointing to the hilum: cotyledons equal or unequal. — Leaves opposite^ undivided^ not 
dotted, 3-9-nerved." 

Affinities. My acquaintance with this very extensive order being slight, and my means 
of extending it very limited, I refrain from attempting to offer any opinion of my own on this 
head, but that this article may not be, by so much, deficient I shall introduce the whole of the 
valuable remarks of Dr. Lindley on their affinities for the benefit of those of my readers who 
may not have an opportunity of consulting the original. 

'^ The family of Melastomaceae'* remarks DeCandoUe, in an excellent memoir upon the 
subject, ** although composed entirely of exotic plants, and established at a period when but few 
species were known, is so well characterized, that no one has ever thought of putting any part 
of it in any other group, or even introducing into it genera that do not rightly belong to it." 
These distinct characters are, the opposite leaves, with several great veins or ribs running from 
the base to the apex, something as in Monocotyledonos plants, and the long beaked anthers; 
to which peculiarities combined there is nothing to be compared in other families. Permanent, 
however, as these characters undoubtedly are, yet the cause of no uncertainty having been yet 
found in fixing the limits of the order, is rather to be attributed to the small number of species 
that have been examined, than to the want of connecting links : thus Diplogenea has traces of 
the dots of Myrtaceae, which were not known to exist in Atelastomaceae until that genus was 
described ; several genera are now described with a superior ovary, a structure which was at one 
time supposed not to exist in the order ; and, finally, in the remarkable genus Sonerila, the 
leaves are sometimes not ribbed. 

The greatest affinity of Melastomaceae is on the one hand with Lythr(weae^ on the other 
with Myrtaceae and their allies ; from the former they differ in the aftstivation of their calyx 
not being valvate, from the latter in having the petals twisted before expansion and no dots or 
the leaves, and from both, and all others to which they can be compared, in their long anthers 
bent down parallel to the filaments in the flower, and lying in niches between the calyx and 
ovary*; with the exception of Memecylaceaey in which, however, the union between the calyx 
and ovary is complete, and which have leaves destitute of the lateral ribs that so strongly point 
out Melastomaceae. The structure of the seeds of Memecylaceae is also different. 
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Geographical Distribution. As stated above, America may justly be considered the 
head quarters of this tribe, upwards of 600 species having been obtained from that quarter 
out of about 800 described by DeCandoUe in his Prodromus. Since the publication of that work 
many genera and species have been added, whence I believe I under estimated the number of 
species now known at one thousand. Of this number probably about 100 are natives of conti- 
nental India and Ceylon ; of these Roxburgh seems only to have known 14, as 7 out of 21 des- 
cribed by him are from Pulo Penang and the Moluccas. Blume has added largely to the list 
from Java, having probably nearly doubled the Indian list, that is, supposing that the other 
genera are somewhat in proportion to Medinilla, of which that Island produces 21 species. In 
Ceylon Melastomaceae are also numerous, and several new and very curious species have recently, 
through the x;^searches of Colonel Walker, been brought to light ; among these are several spe- 
cies of Osbeckiay five or six of Sonerila and three or four of MediniUa. One species of this 
last genus, but differing somewhat from the generic character especially in the anthers being 
spurred only, not auricled and spurred, at the base, is among the handsomest plants I have ever 
seen, (t is an enormous creeper, adheres firmly to the trees on which it grows, climbs to the 
tops of the highest trees of the forest, and covers them with a profusion of large crimson flow- 
ers. This species T first saw in company with Colonel Walker (in a dense forest above Ram- 
boddy) to whom I have dedicated this noble plant Medinilla f fValkeni. On the alpine ranges 
of the southern provinces and in Malabar, I collected many specimens, several of which, I then 
supposed were new species, but which, on a more careful examination and comparison with others, 
must I fear be considered as varieties only, at least I have not yet been able to find satisfac- 
tory distinctive marks by which to raise them to the rank of species. Figures of some of these 
shall shortly appear in the Icones. In addition to these from the south, a few species spread 
northwards and even extend to the foot of the Himalayas, but these are so few in number as 
scarcely to form an exception to the general rule that this is truly a pre-eminently tropical 
order. 

Propbrtibs and Usbs. Astringency is said to be the predominating quality of the order, 
but little seems yet known regarding them. Lindley remarks that the order ^^ though one of 
the most extensive known is entirely destitute of any unwholesome species. The succulent 
fruit of many is eatable that of some dyes the mouth black, whence the name Melastoma, It 
may be here remarked as somewhat curious that the genus established by Burman under this 
name, for which he is quoted as the authority and of which he figured two species, is not that 
now called Melastoma, but Osbeckia, the original name being limited to a genus, of which it 
does not appear he ever saw a single plant. 

Remarks on Genera and Species. The Indian genera are few and easily distinguished, 
I do not therefore think it necessary to devote much space to this division. Osbeckia has 
either a quaternary or quinary order but the stamens are all alike. Melastoma, which in general 
appearance it resembles is easily distinguished by the stamens, one-half having the anthers 
sessile on the apex of the filament, the other having them supported on a long pedicel or stipe, 
apparently formed from a prolongation downwards of the connectivum : by this mark alone 
these allied genera can always be distinguished at a glance. Sonerilla is separated from both 
by its ternary order of phrts^ Medinilla has a quaternary series, the anthers with auricles and 
a spur at the base, in M. Walkerii the auricles are wanting, but the spur is considerable, on 
which account I have marked the genus with a doubt. Among my collection of Mergui plants 
communicated by Mr. Griffith I find a second species presenting the same peculiarity, agreeing 
in that resp<sct with Pternandra, but distinguished by the anthers of the latter opening by a 
longitudinal slit not by a pore as in the other. The genus Triplectrum abounds about Cour- 
tallum but seems rarely to flower as I, in the course of several visits to that place, could not 
find a single plant in flower though I walked over acres of ground covered with th e plant. 
This disappointment I the more regretted, as the genus is founded on a single specimen and that 
not a very good one, whence I fear it may only be a modified state of Medinilla, 
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As above remarked I have found but few new species, buf have seen ^reat reason to believe 
that those already described are apt to vary so considerably, as to lead to the supposition of 
their being distinct when separately examined, though when numerous specimens are compared 
at the same time, the diflferences, which in extreme forms mii^ht appear so considerable as not 
to admit of union, are yet found gradually to meet through the medium of intermediate 
forms. Dr. Arnott in a paper on the Ceylon Me' astomnceae published in the Companion to the 
Botanical Magazine has defined several new ones, the abridged differential characters of which 
I subjoin, though I do not feel quite certain that they are all distinct. 



SONERILA. 

1. 5. Ceylanica; branches glabrous, anthers cordate- 
ovate, obtuse. 

2. 8. affirm; branches nearly glabrous, ant hprs cor- 
date-oblong, attenuated, syle filiform, siigina capitate. 

3. S. glaberrima; branches and leaves glabrous, an- 
thers lanceolate, acuminated, style thickened in the 
middle, stigma minute. 

4. S. hirsutula; stem herbaceous, bran'*hes hirsute, 
petals ovate, ucuminated, anthers lanceolate-subulate. 

5. S. Wightiana; stem herbaceous, branches hirsute, 
anthers linear-lanceolate, obtuse, stigma minute. 

6. S, Hookeriana; stem somewhat woody, branches 
clothed with reddish short wool, anthers cordate-ovate, 
obtuse, stigma capiUite. 

7. S, robusta; stem somewhat woody, branches cover- 
ed with close spreading hairs, petals broadly oval, acute, 
anthers lanceolate-subulate. 

OSBECKIA. 

Anthers 8. 

1. O. Ceylanica; annual, anthers subulate. 

2. O, truncata ; branches hirsute, leaves one inch to 
ene inch and a quarter long, anthers truncated. 



3. 0,parvifoHa; branches nearly glabrous, leaves 
three to four lines long, anthers truncatfed. 

Anthers 10, acuminated. 
Leaves crowded. 

4. O. huxifblia; leaves thick and rigid, closely 
straited. 

Leaves rather distant. 

5. O. rubicunda; leaves on rather long petioles, scales 
of the calyx **preading, reddish, style clavate. 

6. O. Wightiana; leaves nearly sessile, scales of the 
calyx adpressed, yellowish, style clavate. 

7. O.virgata; leaves at length nearlv glabrous on 
the upper side, flowers somewhat umbelled, style fili- 
form. 

8. O. aspera ; branches strigose, upper side of the 
leaves copi<»usly covered with adpiessed brinfles, under 
hirsute on the nerves, and harshly pubescent between 
them, flowers som'^^^hat racemose, «^tylp filiform. 

9. O. Kleivii; branches scabrous or hispid, leaves 
minutely strigose on both sides, flowers shortly race- 
mose, style fl'iform. 

10. O. Walkeri; branches shortly tomentoae, flowers 
terminal, solitary, calycine segments elongated ; style 
filiform. 
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L Sonerila brunones — natural size, 

2. A dissected flower, showing the inferior ovary. 

3. The ovary cut vertically, many-seeded. . 

4. Cut transversely, 3-celled, with a triangular central 
placentae and several rows of ovules in each cell. 



5. A seed nearly mature. 

6. A cluster of capsules — natural size. 

7. One of them magnified. 



EXPLANATION OF PLATE 95. 



1. Melastoma malabathricum — natural size, 

2. A dissected flower, the tube of the calyx divided 
and forcibly opened to show the insertion of the petals 
and stamens and the free ovary. 

3. Stamens, the larger one unfortunately imperfectly 
represented as not showing the downward elongation of 
the connectivum, the character by which this genus is 
essentially separated from Osbeckia, 

4. The ovary cut vertically. 



5. Cut transversely. 

6. A young fruit. 

7. The same cut transversely, the appearance of the 
interior somewhat altered by drying. The dissections 
having been made from driecf specimens. 

8. A seed. 

9. The same cut vertically. 

10. The cotyledons and radicle removed from the 
testa. 
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Blumei, 128. 
1 bractiatum, IM. ' ''^ • ' ^^^ 

: Burmaooi, *I29; * ' 

calaba, I28,129«.^ • i * .« 

decipiena, 128. 

inopbylliim, 128. .i * 

' lanceolarium, 129. ' 
' laDceolatumf 129& '^' • 1 

! longifoUom; 129^180.' 

Moonii, 1^.1 . • lu.i • 
. panrtfolium, 129. ' 

apectabile, 128. ^ i ** 
I aure^ IS9» •'■• ^ -nxr* . * 
I apunum, 128. **.*•' «« . 
I tetrapetaluml'Di^ '** j k i 
I tomentosum. .-'^ <. .o...;ui'i 

WaHDerii, 114,128. .. -« .^. • I 
Calyaadoo, 124,130. i , 
I loQ^iblioiii. .* • ^i' 1 ti 

Cambogia, 123,124,126. ^ '•.. 'i xj 
I gutta, 128,125,126,111.. , . . ' 
ICiUDdUa, 90,96,97298. . 

• japonica, ML-^.' i* , i • * **i 
\ ofteifera, 90. .r. ,^\ 
ICameOiMS^ B9fiafl$T. • ^ . . ^.< 
tCampbor, 86. C > ••** ,u. ^^; 
\CnmpMMk,l%§i. .-»«• n. ..•<'« Ml 
JCanariuin, 181«\df(><' .►».,» «- * : 
I cowMfnwne, 184* •''*« .vi* t'> " 
, atrictmn. ft** ^i -i.i •- -t 
'Caoavalia ^adkta, I9K.\. .> • 
jCanelia, 121. IH, ii . « >. r 
I alba, 1Q,12U»>.U. ** ...... i 

jCi^ieUia, 7. ^ 

<CAFPAalDaJ^ Si,*»,84>8,ay|4M6, 
I 157. .;.'.. . 

^apparia, 85. *: , • » 

• IoribiMft,JS, 

gnuidia, 85. '/ • ( 

borrida, 34. 
incaoescens, 34. 
MooDoii, 35. 
Rozburgbii, 35. 
aepiaria, 34. 
apioosa, 34. 
Capsella, 33. 



I 
.1 



') 



CaraHia, 207.211. f ^V ••.*-j 

I Ccybinica,21ilCi "«,... 

j coryinbosa, 211. ' .; ) 

! iotegenma,211. . 

I obcordata,2ll. 'i 

ainenaia, 211. ) 

CardaTnine, 83. 
JDardSospermaro, 1 40^14 U* 
' canesceuB, 140. ,f,i , / 

halicacabam, 140. * O 

arinicbKlia, 189. :,Ti' *•' , ' • 'I 
larpodonfoa, 90. ^ -. . • > . 

AaTOPRTLLAcu«^V54,55^l58;llU.^ 

CaabewDut, 183. .11 I.' i 
iDaaaia, 150,188,l9l,J95ilr * 

alata, 195. ' ,«. »m 

1 auriculata, 188. 'I ^ •• » 
t bacillna, 195. it h 'r 

eloogata, 195. i - 

I fiatula. 150,188,195. . 4lv«^^ 

(aeDiHi) lanceolata, *\W^ >' •-^''z 
rhombifolia, 19feC' ^i ^u: - u.n 
Roxborgbii, 150,196,M. i' !.^ 
Cassiem, 188,*l94,(9a raiKu A 
.Cauume^ 181. w. . 

Catecbu, 188,197. ■. . • vU!on 
ICathartocaipoa, 150,188»lHmt { 
Cavalliuin, 77. *S i..o>.j ...r 

: coBMwym, 77. '^' /i-ir, ^*,^ 
■ orena, 7^' /(-> * *' • tM.p.. ...o 
Y^edrela, 149. - ,r. . - ► v 

' toona. U9. •ri-^. O 

lCBD«RLAcaJH l4a;*148,UpOi ^ . 
ICWrrfwp, 148,149. fM( ^ .-i.! ) 
CaLAalildM. M^»»*17^I»%M) 
tecUiitnM, 175,176,177. t -• iTST* 
I mootaoa, 175. Ci* 'M.-i rti. n»') 

Celocline, IStMLA*^'. '' ' ' ^" 
'Ceraatiuiii, 54. t " *. *f t i .ir^/) 
Ccimaua, 20ft. ' '*-^' ni'» > 

VeraitppkyOkm, 2BtJ ,» • i..-* , nV-.^. 
jCeratopbyllum, 9fti)30fc .'- ]- c . . x.J 
iCereope, 209,210. .iV',«:^i ^n'.'V'') 
Caodolleaoa, 209,210. M J. ... 1 
I Roxburgbiaiia, 209,210. h -.■ ) 
Cbaiilmoogra, 87. ' ft • : • it 

jCbickpaa, 192. .(. ,«.;>tlu\'t 

Cbikraaaia, 148,149.'- » . ^f^'l 

jtnbularis, 148. .!>* ./•'^:fi»c<^'> 
jCbtoaroae, 57. .• ^ ^i .ifMvW) 
{CUfMMtft, 56,78,79. .M , i..b> 
fchlofoinrlon, 148,ni^ . . i , . ., \ 

; dopada, 86,88. ij ,„ 

I awiataola, 1!9. .« m^ ur- :> 
.CmtT80SAi.Ai<i&a, 203.1 • , , 

K}huncoa,212. 4 

Cicer, 191. 

arietenum, 16,192. , 
€i8llampelo^ 1 9,20,2 r,22. 

glabra, 21. 

pardra, 21. 
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C!«ras, 150,151. ' ' 

Cilni*, 106,107 

decumaiius, 107. i 
Clauiieua, 106. * i* , '■ 

Clematifl, 5. ( . ,"" 

ffouriana, j,3. ,» 

Af nnroianiiy ^6(6)^ * v*. 

M ightiana, 4^. ' f . 
Cleomc, 34,85. t' ' 
Cleyera, 90,96,97,99^ . 

UaiopetaU, 99. .v* • f 

CUtmieaiy 191. .**. ^^ .«* 

Clusieai^ 120,121. -i i , 

Clypea, I9,8iaa. Ci ?«» • 
Kirnumni, 22. 
hernandifolia, 39.' I , 
Wightii, 22. ,.i\ ;• 

Cncstia, 162,168. * . , n 

CoceMkdes, 19. .« 

Cocculas, i%l^. ^t.t>iv .' '• 
cordifolius, 21,19iwl ^ 
indiciia,.|iAOi".-' t . •'. 
laurifoliiM, 2gir .,1 i < .v 
macrocarpuf * " ' *» . 

malabaricus, 21. *.' •- . • 
pata^MI^!,0?l r ]-'^" 
Terrocosas, 21. At /. - 
■uberonm, 21. *? . n., - . 

CochlospenDum, 90,96»97^ ' 
cossypiuiD, 90. ^ 1 -' 

C^bertia, 8. r.i I .'..ti-^i 

Colubrina, 180. .*»• I -H -^ . s* 
Comlwetuiii, 21 1,212. V I .* ^m 

COMBKETArBA,* 2 1 1 ,2 ItX < . - U < 

CoNiiiKACBJR, 140,*149,LiM67a49, 

171,180,l81,183,lfieKI -M •' 
Connanis, 162,163. .c ruM^ ' 
Cookia, 106»167. .-*- ' * n» < 

Cooodoomnni^, UK .-^ >*\. v. 
CoDocaipua, 2i>3 iiP 
CopaiTa, 183,184. oi : ' . 
C<^ 80. .offi,p »*; . 
Coptia, 4. Alfc.O'J* ^.ni 

teeta, 3,4. Tt 

trifi>liata, 3. Am 

Corchonia, 80,81.^^ '.ri\ 

bnchTcarpus, 80*('' ( .i 

captolam, 81. *** I , 

Mcacularia, 80* tA 

oHtorius, 81. "t'^n. 
ConaHeti, \9Q,1tn**" ^ 
Coainium, 21. ' "*- '* 

Cott aTaraykai, 191.' * ■' 
Coamarin, 191.'^''' .'•" ' 
Cowitch. - 

Cratsra, 34,35,105. 

gynandra, 3'». ''* 
Crotalaria, ^94. 

juncea^ 191. 

retusa, ll^i. 
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Crweiaeemy 30. . . , ^ ^ 

CtrcTFcajB, *31, 32,33,34^16488. . 
QaiAlita, 140*141. . 1 I > . I • 
[ caoepcena, 141. 

fcoacata, 177. • . 

* afHcana, 177. * ^ . 
buKparca febrifbga, 165.. • a .rt>'. 

Cyai)0^MM>^liii)lik*,,4»Wt. . 
CyaDospennam tomeDtofoai l^ 
fcydea, 22 .' ,• : 

Cymenosma, 16^105,' 
pynometra, 196. ''* . • 

I cauliflora, 196. .i- ^ i 

; ramifkflV tf6.' ' ' • i 

Dalbergia. * . . » •. 

' arborea, 193. j , .■ 

' latiiblia, 193. * . . • 

aiaaoo, 193. 
DMergietB, 188,189,*! 92. 
iHuDasoDium ]ncHcTiiii,-26. < < < 
Dammer black, 148. • 

pinne, 86. . , 

• white, 148. .... 
Decaschistia, 65 . ^ . 
IDelima aannentoait,- 7,8. . 
)Democarpus pvfillit,^- 1 4 L 
|De8fnaotous Dutana, 18ft.' 
fDesmodium, 19l..«*-, ' 

i nifesceDa, 198. • 
*fie8mo9temtm»m, *llI,ltSJ . . 
\Detcarie€By 188,194. r . ,. ,i ,< 
iDetariura, I88,l8t$90lfc.i •* ^, r 
JDhupada mara, 88. ,n .'*i. » 
fDicera, 83. •"' ,^'1 .: r 'i« / 

! llimalayanua, 164. t-ii"-!^ . 
pillenia, 7,8. 8? .fti ^ i .-> • -i i| 
I peDtagjDa^fi;v.'.«' ', .11 . -^ 
■ apecioaa, 7. .ftt. ', '> 

pILLBHIACK^, *6,7,9,lftK '. •• 4 

JpioDxa muacipula, 43. OS" ^h-* to 
*)ioema, I65,I67;IBM^.'"» *■■ i'^ 
^OHinec, 164,165. .**^ ,>^ ^ 
IDiPTKBocAapiJi, 6l|0U^06»iM. • 
^pterocarpna, 86^7. '•<' ."n 
uttoralia, 85. . r<. i , < i* v • 
turbinatua, 8i. -.; . -^r 

DiplogeDea,2fl|t * >*%*' 
Dodoofta, 141,144. 
DodtrnM, I40,141,144i.'<' 
tDolichoa, 192. " . i - 

t unlflorua, 102. T' * 

pombeya, 74. -* -— 

^^6ey«ce«, 67,»68;*74^. 
)riinis Winteri, 10. * •-. 

112. . ' 

4>ro8era, 42,43,44. 

Burmanni, 42,44. 

Finlaysonii, 41. A . * . . 

: iodica, 42,44. 

intermedia, 43. 
. Loureiiii, 44. 



Droaera, Inaata, 44. '^ * 
' peltata, 43,44. 
i ciubellata, 41. 
Di.oBi KACKiE, 40,*42,43,46^ 
firyadem, 19U. ' i 
jDryaa, 200. 
Dorian, 68,70. 

jDycitocarpua, 65,86,87. : . . 

^Blfphdmanem, 2u5. 
Earth nut, l9o. i 

tEchinocarpua, 3^| i . .« 
)£dwardaia, 197. ,. ■ ( 
I demidata, 1U7. 
' nitida. f... 

patine, 53,54. 
I ambigua, 53. 

ammannioidea, . Ml 
. verticellata, 64. 
Elatmia, 57,53,-54, 154. 
Eljeocarprx, 5G,7a,80|*82«85,l52. 
lEbeocarpua, 83,84. 

ai^atifoltua, 83,84. 

ariatatua, 83. 
\ coriaceua, 83. 

fhitescene, 83^». ^, 

frutico8a% 83. 
I Gaoitnia, 83. 

lanocBfolina, 83» *. 

lucidua, 83. 

moooceroidev f|4.' 

oblongua, 83,84. 

oboratua, 84. .fj4 ^'. 

pabeacena, 84. ■:'» . ^ 

robustoai 83. *; «, -,1 

rugofiua, 83v* .« i 1 1* 
) aerratna, 82,8:^ , . f 

tubercnlatua, S3j 
Elnodeodrvm 17^1 176^ ,, 

indkum, 176. /. 

japooicom, 176. 

onentale, 170. 
. Rozburghii, 178. i- 

EtCBAOMiB, 211. f~ 

Enuda, 189,l«^; ,. ^ . . 

EpiCOROLLiE COSTBAlfTHCI^ 174. 
PIPKTALf, 174. :^ . 
PIOoaOLl.^ §TMA«nMN|VJB, 17^* 

jErgakium, 44>o 
^Eriochkenem, 74,76. 
JBriodendroo, 71. 
. anlraettioaiun, G8t 
I kiaotberuiB, 7'^ • 
sEryum endilia, 192. 

len^ 192. 
lEryobotria, 201,203. 
(Ei^thrina, 47,188. 
' indica, \9fe 
lErythropaia, 77- 

Roxburghiana, 77. 
^Eavi HRoxTLEj£,132,*185,l3fi,137,l42. 
jErytl|n>syh>D, 135. 
; cocoa, 135. 
'Ethiopian aour gourd, 69. 
£ttODymtt8| 176)i77, ^8* 
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Euonymufl, acutangoluB, IJS. 

europseus, 175. 

fimbriatus, 171. 

Goughii, 178. 

grandiflorus, 177,178. 

revolutus, 178. 

Walkerii, 178. 
EuheltctereiB, 78. 

EupHORBiACBJE, 140,167,174,175,179 
Euphorbiales, 174. 
Eurya, 90,U6,98. 

angustifolia, 98, 

Ceylanica, 98. 

tristvla, 98. 

Wightiana, 98. 
Euryaie, 26. 
Eurycoma, 170. 
EuryiiB, 90. 
Euvateria, 88. 
Evodea, 168,169. 
Faba vulgaris, 193. 
Fagara, 167,168,169. 

piperita, 168. 

Rhetsa, 169. 

triph>lla, 169. 
Fagonia, 163,164. 

mysorensis, 164. 
Fenugreek, 191. 
Ferronia elephantum. 
Ficus indica, 207. 
Filix zeylanieus arbarevcens, 184. 
Fiilota, 188. 
Firmiana, 77 * 

platanifolia, 77, 
Fissilia, 101. 
Flacourtia, 38. 

cataphracta, 37. 

ramonchii, 37. 

sapida, 37. • i 

sepiaria, 37. i 

Flacourtianea, 34,*36,37,38,39. ' 
Flax, 153. j 

FBANKBNIACEiE, 173. 

FranklnceDse, 183,184. ! 

Fraxinus, 167. 
FrezierecB^ 96,97. 
Fumaria officinalis, 31. 
FuMARiACBiE,*29,30,3l,32,46,47, 157 
Galegies, 191. 
Gamboge, 114,120. 
Ganitrus, 83. 

Roxburgbiii 83. 
Garcinia, 121,122,123,124,126,129, 
131. 

affinis, 125. 

Cambogia, 118,119,125. 

celebica, 124. 

Cochin-chinensis, 125. 

conicarpa, 126. 

cornea, 123,124. 

cowa, 115,123,125. 

dioica, 125. 

eliiptica, 126. 

pitta, 126. 

indica, 125. 



Garcioda, javanica, 126. 
Kydei^ 125. 

kydiana, 115,122,123,125. 
lancaefolia, 125. 
lateriflora, 126. 
mangostana, 115,123,124. 
Merguiensis, 124. 
mordla, 125. 
paniculata, 115^125. 
pedunculata, 115,125. 
pictoria, 115,126. 
purpurea, 125. 
Roxburghii, 125. 
speciosa, 124. 
zeylanica, 125. 

Oarctmeo!, 120,121,122,124,127. 
Garuga, 181. 
Geeria, 96. 
Getonia, 212. 
Geum, 203. 
Gimbemantia, 212. 
Oenistea, 191. 
Geoffrea, 188,189,*194. 

Gbbaniacba, 79,1 12,150,*1 52,153, 

154,157,161,173. 
Oeraruoideee^ 150,153,160. 
Gleditscbistia, 186. 
Glychosmis, 106,108. 

macrocarpa, 109. 
Golden thr^Ml, 3. 
Gompbandra, 100,101,102,104. 

acuminata, 103. 

angustifolia, 103. 

axillaris, 103. 

coriacea, 103. 

longifolia, 103. 

oblongifolia, 103. 

ovalifolia, 103. 

Penangiana, 103. 

polymorpha, 103. 
Gomphia, 172. 

angustifolia, 172. 
Gordonia, 90,96,97,99. 

Ceylanica, 99. 

obtusifolia, 99. 

parvifolia, 99. 
OordonnuBy 97. 
Grossampinus, 72. 

Rbumphii, 72. 

ossypium, 55,57,64. 

acuminatum, 57,58,61,64. 

album, 58. 

arboreum, 58. 

barbadense, 57,58,62,63. 

eglandulosum, 58. 

herbaceum, 58,64. 

hirsutum, 58. 

indicum, 58. 

micrantbum, 58. 

nigrum, 58. 

obtusifolium, 58. 

peruvianum, 58. 

relieiosum, 58. 

vitilolium, 58. 



Gouania, 180. 
Gram Bengal, 192. 

chinna, 192. 

coultie, 192. 

green, 192. 

horse, 192. , 

Grapes, 151. 
Grewia, 80,81. 

bicolor, 81. 

columnaris, 81. 

corylifolia, 81. 

elastica, 81. 

emarginata, 81. 

hirsuta, 81. 

orientalis, 81. 

pilosa, 81. 

Kothii, 81. 

yillosa, 81. 
Grislea, 205. 

tomentosa. 
Grossulareae, 22. 
Groutea celtidifolia, 101,102. 
Guaiac, \&i. 
Guaicum, 163. 
GuaClteria, 15,17. 

cerasoides, 18. 

korinti, 18. 

longifolia, 15,16,18. 

suberosa, 18. 

virgata, 16. 
Guazuma, 73,75. 

ulmifolia, 74. 
Guilandina. 

bonduc, 194. 

bonducr.ella, 194. 
Guildinpa, 208. 
Guillemia indica, 1 1. 
Guluncha, 20,21. 
Crum arable, 188. 

kino, 188. 

tragacantb, 187,188. 
Gummi gutta, 111. 

Gdttifeb*, 85,89,110,113,*114,115, 

119,120,121,122,124,127,145. 
Gynandropsis, 33,34,35. 

pentaphylla, 34. 
ChfnobaseosiBy 172. 
Gynocardia, 37. 

Gynotroches, 121,122,124,126,129. 

axillaris, 127. 
Gypsophila, 54. 
Gykogarpeji, 211. 
Gyrocarpus,211. 
Ujsmatoxvlon, 189. 

campechianum, 194. 
Habzelia, 15,16. 

etbiopica, 15. 
Hebradendron, 1 19,120,122,123,124, 

126,130. 

garabogioides, 115,126. 
Hedysareciy 188,189,*I9I, 196,198. 
Uedysarum cuneifolium, 1 97. ' 
Hellebore, 3. 
Helictere<B, 67,72,73,74. 
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Helicteres, 67,71. 

isora, 68,73. 
Herb d^amour, 36. 
Heridera, 73,76. 
Hermanmacea^ 67,*68. 
Hermamuea, 72,*78,74 
Heudelotia, 184. 
Heynea, 146,168. 
Hibbertia volubilifi, 7. 
Hibiscus, 57,65,204. 

canabinus, 56,57. 

esculentus, 56. 

Rosa dnensis, 57. 

subdarifb, 56. 

triooom, 66. 
Hildegardia, 77. 

CaodoUei, 77. 

macroph^Ua, 77. 

populSbua, 77. 
HippocASTAKB^ 136,137,142,174. 
Hipprocratea, 132,133,134. 

Arnottiana, 133,136. 

comosa, 132. 

Grahamii, 133,134. 

indica, 133. 

obtusifolia, 133,134. 

paniculaU, 133. 

Kichardiaoa, 133. 
HiPPOCEATSACaJB, *13i»lS6. 
Hipporis, 25. 
Hiptage, 136,138. 
Hiptagecsy 137. 
Hirea, 13a 

cordata, 139. 

indica, 138,139. 

Merguieosea, 139. 

nutans, 138,139. 
HirteDa, 199. 
Holigarna, 181,183,184,185. 

longifblia, 185. 
Holly, 138,175. 
Hopea, 85,87,88,138. 

decandra, 88. 
Hovenia dtdcia. 
Hugonia, 79. 

feiTuginia, 79. 

mystaz, 79. 
HUOONIACBA, *78,154. 
Humboldtia, 194. 
Hyalostemma, 15. 
Hydnocarpus, 37. 
Hydrastes canadenns, 3. 
Hydrocera, 153,157,159. 

triflora, 158. 
Htdbochabacba, 24,25,26. 
Hydrophobia, 202. 
Hymenocalyz, 65. 

variabilis, 66. 
Hypericace^Bf 89,90. 
Hypence€By 111,112. 
Htpsucinbji, *1 10,112,113,114,120, 

121,122,127. 
Hypericum, 111,113,113. 
Androeounum, 111. 
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Hookerianum, U0,113. 

japonicum, 110,113. 

mysurense, 110,113. 

pjuforatnm; 113. 

Wightianum, 110,118. 
Hupopetala, 174. 
Icica, 181. 
Ilicineji, 175,179. 
lUecehretB^ 51,54. 
micium anisatum, 10. 
Impatiens, 159. 

auriculata, 160. 

bicolor, 159. 

campanulata, 160. 

fiuciculata. 

Goughii, 160. 

paQois, 159. 

insignia, 159. 

Munronii, 160. 

nolitangere, 158,159. 

puberula, 159. 

racemosa, 159. 

repens, 160. 

reticulata, 159. 

▼iridiflora, 160. 

uncinata, 160. 
Indigo, 191. 
Indigofera. 

amb, 191. 

tinctoria, 19U 
Inoa, 196,197. 

dolcis, 197. 

x^locarpa, 196. 
lonidium, 40. 
Ipecacuana, 40. 
Irina, 144. 
Isauris, 88, 
l8<»a, 71. 

corylifolil^ 71,73. 

grewisefolia, 71* 
Jackia, 47,48. 
Jambosa yulgarif, 215. 
Johnia, 133. 
Jonesia, 194. 

JU0I«A1II>BJE, 18 !• 
KandeUa, 209,210. 

Rheedei, 209,210,211. 
Kavea, 121,122,124,129,130. 

floribnnda, 129. 
Kielmeyera, 90. 
Kino, 193. 
Koorkapilly, 197/ 
Kramena, 48. 
Kurrimia, 175. 
Kydia, 74,76. 

angustifolia, 76. 
Labiata, 172,204. 
Lablab, 192. 

Yulgaris, 192. 
Lagerstraeniia, 204,206. 

microcarpa. 

pandflora, 205,206. 

reginae, 205. 
Lefgerstramieai 2tf . 



Langsdoi^ 
Lansiom, 146. 
Laplacect^ ♦90,97. 
LoQuat, 201. 
Lathyrus. 

aphaca, 190,192. 
Laurineee, 211. 
lAurinse, 23. 
Lawvonia, 205. 
Leea, 150,151,(52. 
Lbbacbj^ 149,151,152. 
Lboumibosjb, 47,162,186,^187,199, 

201. 
Lemon, 107. 
Lepidium, 33. 

sativum, 33. 
Lichi, 140. 
Lignum vit«, 163. 
Lime, 107. 
Limnocharis, 25. 
Limonia, 106. 

bilocularis, 109. 

lauriola, 104. 

scandens, 106,108. 
LptACB^ 56. 
Linden, 79. 

LINEiE, 150,*153,154,157. 
Lint, 153. 

seed, 155. 
Lintel, 192. 
Linum, 154. 

catharticum, 155, 

usitatisaimum, 153,154. 
Lobocarpus, 18. 
Lochennia, 73. 
Lomentacea^ 189. 
Lonsan, 140. 
Lophira, 85. 
Lophopetalum, 177. 

nmbriatum, 178. 

floribundum, 178. 

"Wightianum, 178. 
LoU^ 188,189,*191. 
Luhea, 90. 

paniculata, 81. 
Lumnitzera,212. 

racemosa, 212. 
Luvunn, 106,107,108. 

scandens, 108. 

Tavoyana, 108. 
Ltthrarlk, 58,68,*204,208. 
Lytkretty 205. 
Lythraee^ 216. 
Lythrum, 204,206. 

salicaria, 205. 
Maerua, 35. 
Magnolia, 7,11,12. 

excelsa, 11,14. 

fuscata, 11 

j^uca, 10. 

msignis, 11. 

parviflora, 11. 

pumila, 11. 

Kumphii, 11. 
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tripetata, 10. 
Magnouacbje, 6,*9,10,15,26, 
Mahi mangosteen, 12^« • 
Mahogany, 193. . 

Mahooia, 24. 
Malkungnee, 175. 
Mallea, 146. 
Malope, 56. 
Maha, 65. . - 
Malvackje, *55,56,57,64,65,66,67,68, 

69,73,74,78,854544^154^04. 
Malvales, 56. 
Malpighia, 137,138. 
heteranthera, 138. 
Malpighea^ 137. 
MAunamiMMmm^. ^132,135^*186,137, 

138,142,130,174. 
MalpigkimB, 132,136,«137,ld9450, 

157. 
Mangifera, 143,181. 
Manglietk, 10,1 U 
Mangoe, 183. 
Maogostana, 114,123,124. 
Mangosteen, 115. 
Manna, 183. » , ■ 

MARCORAAVIAOEiB, 90.- . 

Margosa, 140. 

Matura, 105. ' •. ' 

Meadow sweet, 200. i . ■ 
MedeniUa, 217. 

Walkerii, 21T. 
Melanorrhsea, 181,180. 
Mela«toma,2l7. 

malabathjium. 
Mblastomageje, 204,213*215,216, 

218. 
Melhania, 74,76. 

abutiloidet, 76,77. 

Hamlltoniaiia, 76. 

incana, 76. 

rupestris, 78. 
Melia, 146. 

pumila, 146,147. 

Wallichii, 146,147. 
MeUecBy 145,146,147. 
Mbliacejj, 121,140,142,*146,148,149, 

150,182. 
Melilotus. 

officslAHft, 191. 
Memecyleae, 208. 
Mbmecylkje, 211,*213,2I6. 
Memecylon, 213,214,216. 

amplexecaule, 214,215. 

angustifolium, 215. 

acumenatum, 214. 

capitellatum, 214.* * 

cordatum, 214,215. 

edule, 213,214. 

Heyneanum, 214,215. * 

jambosioide8,2I5. . i . 

laxiflorum, 214. 

ovatum,214. 

ramiflorum, 214,215. 

sphaerocarpum, 214. 

trenerve, 215. 



; tinctomim, 218,214. ^ 
Menispermacba, *19,22. 
(Menispermum) 20,2 1 . . . 

fenestratum, 21. 
^enyanthea, 26. 
Ilenyanthes, 26. i o . ' > 

• indica, 26. w ; 

Mesua; 121,122,124,187. , 
I Coromandilina, 127. * 

• ferrea, 127. 
pedunculata, 127. : 

r Hoxburghii, 127. 

speciosa, 127. • , 
Mesuea, *122,127. 
Michelia, 10,11,12,13. ^ . ^ 

aurantiaca, 12,13; 
, champaca, l(|,12,13,14i . •« 

doltsopa, 12,13. 

• excelsa, 12,13,14. 
. fUscata, 12. 

• glauca, 14. i. ^ 
. kisopa, 12,13. h 

t lano^Dosa, 12,14. 

nilaffirica, 11,12,14. 
, ovalifolia, 13. " * 
I mirviflora, 11. ^ ,♦. ^ . , 

• Ptdneyensis, 12,14.^ . . . 
Rheedsi, 10,1 2,13, U. 
WalkOTii, 13. 

Vkrochloena, 74,75,76. . 
I^spectabilii, 75. 
Micromdam, 106,107,108,1^. 
I pubesceos, 107,108. 
J Cejrlanica, 109. 
Migmonette, 36. . i * . .' . 
Milletia. 

piscidia, 193. *'. 
Bfmingtonia, 141,143,144., . ^ 

Araottiana, 141,142,141 . 

diUenifolia, 144. « . , - *. 
1 pinnata, 144. 

pungens, 144. 

simplicifolia, 144. 

MlLUNQTONIACBiE, *142.' 

Miliusa, 15,18. # • . -r* * 

Milnea, 146. 

jedulit,. 146.* • . I . 

Mimosa, 196. 

KiMosB^ 188,189,190,*1M^1. 
Mirkooa, 205,206. . .- . 

Mishme teeta, 4. . * ^ • 

Mollugo, 54,55. 
Monkev bread, 69. 
Monkshood, 3. 
Monooera, 82,83,84. 

Ceylanica, 84. 

fflandulifera, 83,84. 

Griffithii, 83,^4. 
^ Munroii, 83,84. 
* Roxbur^ii, 83. » 

rugosa, 83. 

tuberculata, 83i84 . , . - 

Walkerii, 84. - . 

Mootehie wood, 10t. 
Morella, 131. .*. "ic. 



Morinda, 205. 
Mouriria, 21 3,214. 
Moringa, 186. 
• pterygosperma, 187. . ^ 

M0RlNQEiB,*fJ^6. -„ *" 

Mucuna prunta, 192. 

Smriens, 192. i- 

funronia, 146,147. 
> neilghenica, 146,1^. •: 
I^uraltia, 47, . <, , , 

Murr^a, 106. 

exotica, 105. 
I panicnlata. 
Myrica, 177. 
Myriophyllnm, 25. 
Myrrh, 183,184. , . 

Myrsticacee, 15. 
Itlyrobalamis, 2l2. 
Mtrtacea, 208,211,^18,216^ 
Namnam, 196. t « 

Napiea,204. 

Naregamia, 146,147. ^.^ - 
NasttD-tium, 32,157. 
Nedd ambc^ 26. 

kaluBg, 26. 
Neem, 146. 

Neer-mel nermoo, 54. , 
Neillca,199. . . .. 

NeLimB^cuD^ ^^6«f 27,150. 
^dumbium, 25. 

luteum, 27. . /' ■ 

' q[)edosum, 2T. ' '. 
Nephelium, 141. ^ S' *,. • *., 

longanum, 140,141; , > 

pupiUnm. ^ 

Nessea, 205$W6%f .• . <t /• ' 

triflora, 205. 
Neibuhria, 38,35. 
Nigdla,4,26. ., , ,, *. 
Nimmonia, 205,206. 
' florebunda, 206. . • * « • . ' 
Norantea, 90. .. 4 . 
Noiysca, 110,112,113. . • 

Uookeriana» 110. . j. 

. nmtifoli^ 113. 
t Mysorensis, 110,111,113^ 
Noyean, 202. 
]f upfaar, 26. 

! luteum^ 25. :i^^ ^ ., 

Nux vomica^ 170. ^ 

3yctafl;inee, 101. 
Vrnphcea, 25,26,27. 
Nympheacec, •24,25,26,27. , 
Nymphoea robra, 20: * 
Ochna. 181. . _ 

squarrosa, 172. 

Wigbtiana, 172. 
OoHNACE*, 165,171,171V81. 
Ochroxylum, 166. 
Odina, 181. 
Oil wood, 86. 

nuNringa. 
OLAOlNEiB, 100,1^3. 
Oiax, 100,101,103. 

seylanica, 101. ., 



Digitized by 



Google 



INDEX. 



xm 



Olibanum, 183. 
Olisbea, 208. 
OmphalobiiiTn, 163. 
Oucoba, 38,39. 
Onobrychis ciroeifolia, 19T. 

wrtiva, 191. 
Onaorarubjb, 204^211. * 
Onagrareae, 201. 
OpB^ 100,101,1^. 
Opilia ameDtacee, I0l,l02i 
Orange, 107. 
Orcuidiba, 156,157. 
Ormocarpum. 

sennoidea, 191. 
Ormthopus, 189. - ' 

Omitrophe, 1-40. ' • 

Orobuii, 191. 
Orophea, 15,18. 
Oabeckia, 2l7,aia. - 

aspera, 2 IB. 

bindfoHa,2l8. * - ' 

Ceylanica, 218 • 

Kleinii,2l8. 

paryifolia,218. ■ - 

rubicunda,218. •» * 

yirgata, 21H. 

Walkerii, 218. • 

Wigbtiana,218. ' 

OxALiDa^,?9vlfW;i5;/ waiie*. 
Oxall9,161. 

Acetoaella, 161. 
Oxjcarpus, 123,1^, 13U 
Pae^oia moutaoi 24. 

papaveraccflB, 25#^ 
Paeonies, 25. 

PandaniM odorastigsimas, H07. 
Pangiacese, 37. 
Pangiam, 37. 

PAPATBftACSie, 25,37,30,46. 
Papau, 52 

Papiuonaceje, 188. 
Paramignya, 108,109. 

moBophylk, 109. > * ' 
Paraira brava, 20. •- 

P^aitiu^^ 65. 
P*riet<M«e,5lTi *- 
Parkeoaonk, 194. • 

Parkia. 

biglandtdoaa, 197. 
Parnassia, 42,43,44. ^ " r 

caroliniana, 44. 

fimbriaU, 45. , , • 

palustris, 4^44.'- 

mysorensis, 43,45. >' * ^ 

nabieola, 43,45. 

ornata, 45. -^ ' '•' 

parviflora, 44. ' " ' *• 

^«ma,«t/-*'.n 

Wightiana, 43,44. ' 

Xotzebuei, 44. ' 

Pamasneaef 43. • ^ - '' 

Pabontchi AOBA, 5 1 ,54,55. ' • 

PAiairLomBiB, 34,37,3^. 

Pattooia, 18. • ' '^- 

panri£blia» 19. ' • *^- '' 



■■ 
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WalkeriK, 19. 
Pavonia, 66. 
odorata, 57. 
t^edicularis, 46. 

Pegaoum, 165. ' 

Pegia, 181,182,184. 

r Colebrookiana, 185. 
j^elargonhun, 153. 
Pentaptera, 212. 

Jentaloba, 40. 
entapetes, 74,75. 
• phoenicea, 75. ■ 
Pepper ethiopian, 15. 
PericorvUtu, 

Peripetalae, 174. • i - 

Pisam tativum, 192. • 
Petaloma atteraefblia, 212. 
Petalosoma, 208. 
Phaaiolua, 192. 

acomlifoliua, 193. 

Iniuttiia. 
' mungo, 192. * . . ., 

radiatti8, 192. 

trilobus, 192. * '" ' 

Pkaswleat, 188,189,*192. ' ' ■ 

Phoberos, 37,88,39. 

Wighiianns, 38. 
Photinia, 201,208: ► - 

NotoBiana, 204. * * * ' 

PhyUolobe®, 190.' ' / ' ' . ' 

Piper, 25. 
Pisonia, IW. • 
Pbtacea, 182,183.* 

lendsaoa, 183. 

terebiDthus, 183. 
Pitch, 184. 

PiTToaroREA, 150,*172. 
PittosponuDf 17.1. 
' CeTianicaBd, 173. • ' 
. neu^ierrenae, 173. 
Flatynema, 138. 
Pmcy, 86. 
Poinceana. r 

elador, 194. 

pulcfaerinn, 194. 

re^ 194. 
Pois noke, (Mocuna utilia, WaU.) 192. 
Poiyrea. • 

PolaiM^lQl' ' 

icosandra, 34. 
Poly^ 46,47,48,49. 
' amara, 47. 

arillata, 48. ' 

Buchanani, 49. 

croUlarioidea, 47. ' 
' Heyneana, 48. 
i Javaoa, 48. 

* peraioarioBfolia, 48,49. - 
aeoMn, 47. 

* Wamchiana, 49. 
PoLr6ALRJk,40,«45,51,73. < 
PofygaUieeae, 46,47,140. 

BOLTOONACBA, 20. 

Pi^odonda, 202,3lS. 
«rbocea»203. 



Ceylanica, 203. 

Walkerrii, 203. 
Polypetals, 464l« 
Pomea, ♦200,201. 
PoMACtJt, 179,199. 
Poitiran, 181,184. 
Porcilia, 17. 

Potendlla Kleiniana, 203. 
Pbtnume&e, 199,200,208. 
Portiairee, 57. 
PoBTOI<AC&ft, &lfilifi4, 
Prinsepia, 203. 
Prokbacbjs, 38. • « 
Pnmos, 201,203. ' 
Prusaic acid, 201,202. 
Paopbooaipas tatiBgoDololBa, 1934 

Pteriaknlbea, 151. .r *. 
Pterocarpua, 193. 

biloboa, 193. < 

dalbcrgioides, 193. •' * 

marsupiam, 193. 

santalinua, 193.'^ 

Wallichii, 198. ' ' 
Pterocelaatrua, 177. •* • 

Pterolobium laceraAs, 194. •> 
Pterospermum, 74,76. •* ' 

dabretcens, 78. 

Heyneanom, 78. ? . 

obtusifoliimi, 78. ' ' '.' 

redcoiatum, 78. 

rabigiDosum, 78: ' ' '< • ' 

aub^rifolium, 78. ' * - ' • . 
Pterota, 166. 
PterygoU, 7tf;* * " ' 

Roxburghii, 76. 
* toberoaa, 191. 
Pueraria. 

Puharee kagozee, 107. •*■ • ' 

Pumpkimose, 107. 
PuDga, 193. 
PuDgumia. 

arborea, 193. 
PW,203. 

QtiaiUaieae, 300. • ' « . 
Quaasla, itl; . . 
Quisqualia indica, 212. 
Rambutan, 14a 

Ranvmculaccjb, *1,2,5,6,7,38,S3,56. 
Ranmicuhn, 5. 

asiaticua, 3.' 
' haatatua, 5. ^ ' * 

pinnatua, 5,6. , 

reniformia, 5,6. 

aubpinnatuB, 6. 

Wailichiaous, 5fi» 
Rangoon creeper, 312. * 
Raapberry, 200. 
Ratan J, te. 
Rectembres, 189. 
Reidleia, 73. 
- tnmcata, 73. 
Reaeda, 36,43. 

luteola, 36. . • 

odorata, 36 
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Resbdacbx, 34/36,46. 

RnAMHBJE, 173,174,175/179,182,206. 

Rhamnus, 179,181. 

catharticus, 179,180. 

hirsuta, 179. 

Wightii, 179. 
BJutadeae^ 46. 
Rhus, 181,182,183^184. 

decipiens, 186. 

toxicadendroD, 183. 

venenatus, 183. 
Rbysophora, 207,208,209,210. 

candel, 208. 

candelarea, 208. 

caryophylloides, 208. 

ccmiogajia^ 268,809,210. 

cylindrica, 208. 

decandra, 208. 

ffymnorrhiza, 208. 

hexagona, 208. 

macrcMThiza, 209,210* 

mangle, 208,20f),210. 

mucronata, 208,209. 

parviflora, 208. 
RHTzoPHORBiE, ^207,208,209,2 12.] 
Riasoa, 106. 

Cevlanica, 109. 
RoceUa, 44. 
Root almn, 153. 
Rosa, 199. 
RosACBii, 179,188,189,199,200,201. 

202,204. 
Rose, 200. 
BoBeaey 199,^200. 
RoB-Bolis, 48. 
Rotala, 205,206. 

fimbriata, 206. 

RoxbuTg^na, 206. 

Terticillaris, 206. 
Roumea, 37,38. 
Rourea, 162,163. 
Rozelle, 56. 
RuBIACBf, 150. 
Rubus, 199. 
Rumex, 20. 
Ruta, 165,167. 

angustifolia, 164. 
RuTACBA, 47,I45,164,*164,165,169, 

171^173,181,182. 
Rviales, 172. 
RtUeae, 165,167,168. 
Sabia, 143. 
Saffereda. 

tneezans, 180. 
Saintfoin, 191. 
Salacia, 132,133,134. 

Brunoniana, 133. 

florebunda, 133,134. 

JayaneDsis, 133. 

melitocarpa, 133. 

macrophyUa, 133. 

multiflora, 133,134. 

obloQga, 133. 



oblongifolia, 133. 

pomifera, 133. 

prinoides, 133,134. 

pyriformis, 132. 

reticulata, 133,134. 

Roxburghii, 133. 

senegalensis, 133. 

verrcucosa, 133,134. 
Salmalia^ 72. 

insignis, 72. 

malabarica, 72. 
Salamonia, 47,48,49. 

cordata, 49. 

obloDgifolia, 49. 

obovata, 49. 
Salicaria, 204. 

SAIJCARlBiE, 204. 

Saliverie, 33. 
Samadera iudica, 171. 

lucida, 171. 
Sandal wood, 193. 
Sandoricum, 146. 
JSangmsarbea, 199,*202. 
Santalacbjb, 100,211. 
Safdidacba, 46,47,1S6,137,*139» 

140,142,143,144,145,157. 
SapinduB, 140,141. 

emaij;iiiatus, 140. 

deficiens, 141. 

laurifolius, 141. 

miax>caipus, 141,142,144. 

rubiginosus, 141. 

squamosus, 141. 
Sarcohbeae, 190/191. 
Saorauja, 97. 
Saxarwgeaey 97. 
Sannirus, 25. 
Saxifbagbjb, 42,43. 
Scaphium, 77. 

Waffichii, 77. 
Schizonotus, 203. 

LindleYana, 203. 
Schizaiidreae^ 20. 
Schmidelia, 47,140,141,144. 

allophyllus. 

cobbe, 141. 

senate, 140. 
Schumacheria, 7,8,9. 

castaneifolia, 9. 

Grahamii, 9. 
Schleichera, 141. 

trijuga, 140,141. 
Schrebera, 176,177. 

schinoides, 177. 
Sclerostylis, 106,109. 

Araottiana, 109. 

atalaotioides, 109. 

Ceylanica, 109. 

ovaJifolia, 109. 

parvifoUa, 109. 

racemosa, 109. 
Scutula, 214. 
Scutia, 180. 



Semecarpus, 143,181,184,185. 

aDacardium, 183. 

cuneifoUum, 184. 

Grahamii. 
Senacia, 173. 
Senna, 195. 

Sesbania oegypticaca, 191. 
Sethia, 135. 

acuminata, 135. 

erythroxyloides, 135,136. 

indica, 135. 

lanceolata, 135,136. 

obtusifolia, 136. 
Shaddock, 107. 
Shoe flower, 57. 
Shorea, 81,86,87. 

camphonfera, 86. 

robusta, 86,87. 
Shreephula, 105. 
Sida, 55,56,65,65,66. 

Beloere, 64. 

Eteromischos, 64. 

populifblia, 64. 
Silenales, 54. 
Silene, 54. 
SHenaceae, 54,55,56. 
SiMARinBBJB, 165*,170,181. 
Sincarpotaey 51. 
Smeatnmapja, 38. 
SmUaceaey 20. 
Solenocarpus, 181. 
Sonerila, 217,218. 

affini8,218. 

Bmnonis. 

Ceylanica, 218. 

elaberrima, 218. 

hir8Utula,218. 

Hodkereana, 218. 

robusta, 218. 
Sophora, 197. 
Sophoreae, 188,l89,*19a 
Sorbifdes, 203. 
Sorindeja, 181. 
Soulamia, 47. 
Southwellia, 77. 

angustiiblia, 77. 

bahmphas, 77. 

Blumii, 77. 

nobilis, 77. 

tragacantha, 77. 

versicolor, 77. 
Soymida, 149. 

febrifViga, 148. 
Spermaxyrum, 100,101. 
Sphenocarpus, 10. 
Spiraea, 200,203. 
SparuUaceae, I81,l82,*l83. 
Spondias, 181. 

mangefers, 183,186. 
Spondisae, 182. 
Stagmaria, 183. 
Stalagmitis, 121,128,124,126,130,191. 

gambo^oides, 115. 
Stauntonia, 20. 
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Stellaria, 54. 

StemoDurus, 100, 1 1, 1 02. 
Sterculia, 74,75,76,77. 

acuminata, 74. 

balanghas, 78. 

colorata, 77. 

comosa, 77. 

foBtida, 74,77. 

guttata, 75. 

macrophylla, 77. 

plataoifolia, 77. 

populifolla, 77. 

scaphigera, 77. 

tragacantha, 74. 

urens, 77. 
Sterculiaceaey 56,67,73. 
SterculuB, 77. 
Sterculia, 73,74,»76. 
Strtemia, 35, 
Strawberry, 200. 
StrychnoB, 170. 
Sumach, 183. 
Sumachine<Py 181. 
Sun-dew, 43. 
Surata, 59. 
SiDortzieae^ 188,189. 
Swietenia, 148. 

mahogoni, 148. 
Swieteiiiea, 14S. 
SymphordeiBy 121,121. 
Talauma, 11. 

pumila, 11. 
Tamarindus. 

indica, 194. 
Tamariscinea, 43,*50,51,54. 
Tamarix, 32. 

Africana, 51. 

gallica, 51,52. 

orientalis, 52. 
Tare (horse pea), 192. 
Taverniera, 197. 

cuniefolia, 197. 
Teltracera, 7,8. 

Sarmentosa, 7. 
Tephrosia purpurea, 191. 

suberosa, 198. 
Tbbebinthackje, 143,145,162,167,169, 

*180,181. 
Terminalia, 212. 

chebula,212. 

coriacea, 212. 

glabra, 212. 
Temstraemia, 90,96,99,100. 

crcnulata, 96,96. 

TERN8TRiEMlACEiB,56,*89,90,110,114. 

TerTutrtBTHtea, 96. 
Thaiamiflorae, 173. 
Thalictrum, 5. 

glyphocarpum, 5. 
Thea, 96,97,98. 
Theaceacy 89. 



Theobrama, 73, 
Tbespesia, 65. 
populnea, 57. 

TUTMALE^, 100. 

Tilia, 79. 

europsa, 81. 
TiuACBiE, 56,67,73,74,*79,81,82, 

90,152. 
Tilisia, 144. 
Toddalia, 165,167,180. 

aculeata, 168,169. 

bilocularis, 107,168. 

floribunda, 167,169. 
Tormentilla, 200. 
Trachytella, 7. 

aspera, 7. 
Tremandracejb, 46. 
Tribulus, 163,164. 

lanuginosa, 164. 

terrestris, 164. 
Trichaurus, 52. 

ericoides, 50. 
TrichiUeae, 145,146,147. 
Tricbospermum, 39. 
Tricocceaey 174. 
Tridisniineae, 111. 
Trigonella faenum grecum, l9l 
TrtfoUeae, 191. 
Triphasia, 106. 
Triumfetta, 80,81. 

angulata. 

cordifolia, 80. 

pentandra, 80. 

trilocularis, 80. 
Tropeole«, 157. 
Turreea, 147. 

pinnata, 146,147. 
Tutsan, 111. 
Umbellifene, 65. 
Unona, 15,17. 
Urena, 65. 

repanda, 65. 
Uvaria, 15,17. 

graodiflora, 15,16. 

narum, 16. 
Vateria, 86,87,88,184. 

Ceylanica, 87,88. 

indica, 85,86,87,88. 

lancesfolia, 87,88. 

Roxburghiana, 87,88. 
Vatica, 81,86,8?. 

tumbugia, 87. 
Vayngie wood. 
Ventuaffo, 180. 
Vetch bitter, 192. 
Vicieae, 188, 189,*1 91 ,1 96. 
Vicia. 

sativa, 192. 
Vitdferae, 149,151,152. 
VuHoceae, 46. 
YiOLiuiiE, 40,*42,46,186. | 



Viola, 40. 
aspera, 41. 
crenata, 41. 
hastata, 41. 
ipecacuana, 41. 
odorata, 41. 
palmaris, 41. 
patrimii, 41,42. 
serpens, 41. 
Walkerii, 42. 
Wightiana, 41. 
Virgil I ia aurea, 198. 
Vismia, 121. 
Vismia guianensis, III. 
Vitaceae, 140. 
Vitis, 150,151, 152. 
WaUicheaej 74. 
Walsura, 146. 
Waltheria, 73,74,75. 

indica, 74, 
Winteriaceae, 10. 
Wormia, 6^. 

Xanthochymus, 114,121,122,126,130, 
131. 
ovalifolius, 130. 
pictorius, 114,115,118,119,120. 
Xanthophyllum, 40,46,47,48,50. 
angustifolium, 49,50. 
Amottianum, 49,50. 
flavesceDs, 49,50. 
Roxburghianum, 49^50. 
undulatum, 49,50. 
virens, 49. 
Xanthmxtlacrje, *165,171. 

see zanthoxylaces. 
Xanthoxyleae, 166. 
Xanthoxylura, 165,166. 
Ximinia, 100,101. 
americana, 100,101. 
oegyptiaca, 100. 
olacioides, 101,102. 
Xylocarpus, 146,147. 
Xylopia, 16. 
glabra, 16. 
Zanthoxtlacrjb, 104,162,168,169, 

180,181,182. 
Zanthoxyleae, 165,168. 
Zanthoxylon, 167,168. 
alatum, 168. 
budrunga, 108. 
connarioides, 168. 
ovalifolium. 
piperitum, 168. 
rhetza, 167,108. 
senegalense, 167. 
sepiarium, 167. 
tnphyllum, 168,169. 
Ziziphus, 179,180. 

jujuba, 180. 
ZlGOPHTLBJB, 161,*163,165,171,I81. 
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ERRATA. 



Page. 






2 line 35 for 


alebriagal read 


algebriacal. 


2 lastline „ 


conguns „ 


cuDgeners. 


11 line 37 „ 


Jussien „ 


Jussieu. 


11 « 46 „ 


Patonia „ 


Pattonia. 


37 „ 49 „ 


Roxburgh's „ 


Roxburgh. 


66 „ 9 2d coL 


Lescbenautiana „ 


Lescbenaulianum. 


71 „24 for 


insigms „ 


insigne. 


71 „25 „ 


malebarica „ 


mcdebaricum. 


73 „12 „ 


JSupelectorecB „ 


EuhdicioretB^ 


77 „13 „ 


tragacanOue „ 


tragacanthece. 


81 „20 „ 


Lechea „ 


Luhea. 


07 ,,35 „ 


CamelUa „ 


CameUiea. 



Page 








111 


„n « 


guineensis „ 


gvianensis. 


121 


»» 34 „ 


VismuB „ 


Vismicu 


103 




ZtOPHTTiLEA „ 


Ztoophtixb^. 


167 


» 45 „ 


fraximus „ 


fraxtnus. 


167 


„ 45 „ 


Adde. Juss. „ 


Adr. de Juss. 


184 


„ 45 „ 


cunefolius „ 


cunei/olium. 


203 


small type 


1st column, line iO, for ali read ab. 



2d column, line 5, for Numhady read Rambady, 
206 small type column 1, last line, add Icon. PL Ind. Or. t. 257. 
— small type 2d column, Ist line, for shrubs read stems. 
215 small type 1st column, line 14, for capittUi read capitula, 
218 Explanation of Plate 91, for brunanes read Brtmonis, 
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